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ZOOPLANKTON COMMUNITY DYNAMICS AlID \,.:ATER QUALI TY 
OF POLECAT CREEK, COLES COUHTY , ILLINOIS, SPRING, 1975 . 
I. I N'I'RODUCTION 
The health of an aquatic environment is dependent upon 
the constitution and interaction of many physical, chemical, 
and biol ogical forces . ChanBes in the ~hysical and chemical 
components of a lake or stream ~an affect the biological pro -
ductivity of that water . The level of enrichment in a small 
stream is partially the resul t of drainage of dissolved nutr i -
ents and eroced particulate matter from field run - off and do-
mestic sewage . The increased load of material s may r epr esent 
the major contributing source of these materials to a down -
stream lake and may resul t i n an accelerated rate of eutrophi -
cation of such lakes . 
The impounding of Po l ecat Creek has been suggested by 
the Re g ional Planning Cormnission of Coles County (Reid ct a l. , 
1972) as one of the alternatives for increasin5 the water 
supply for Charleston, Illinois . The site of the dam for this 
reservoir would be approximately r:1icway between Ashmore , I l li -
nois , and mouth of the stream ( Fig . 1 , Appendix , p . 164). 
One of the ~ain criteria for sel ecting a reservoir site is the 
pred iction of its future as a useful water resource . Three 
aspects of such a prediction a r e (1) the rAte of sedimentation, 
(2) the rate of outrophi cation , and (3) the future biological 
productivity of the impoundr.ient . This stucy considers the 
zooplankton portion of biolobical procuctivity as influenced 
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by several physical and chemical factors . The purposes of 
thi s study are to descr ibe the ecology of the zooplankton 
comm.unity and the water quality of Polecat Creek and to pre -
dict faunal chanc;es which might result from ' the impoundment 
or the stream. 
II. DESCRIPTION OF POLECAT CREEK 
Polecat Creek (Fig . 1 ) is a small stream in central 
Illinois , originating from fields tiles in N. W. i , Sec . 26 , 
T . 13 N., R. 13 W., Edgar County , flowin g westward for about 
22 . 3 kilometers to its juc t i on with the Embarras River in N. 
E . } , Sec . 8 , T . 12 N., R . lOE., Coles County . From source 
to mouth the stream has a drop in elevation of 40 meters . 
East of Ashmore , Illinois , the stream flows through Flanagan-
Raub - Drummer soil associations while Str awn - Lawson soil asso-
ciations characterize the r emainder of its course (U . s . D . 
A., 1 968) . The water shed for the entire stream system 
drains 7434 hectares of land (S . C . s . Office, Charleston, 
Illinois) . 
Open , cultivated f i e l ds characterize the 14 . 5 kilometer 
portion of Polecat Creek which lies east of Ashmore, Illinois . 
This portion of the stream experiences a 15 . 3 meter drop in 
elevation at a rate of 1 . 06 meters per kilometer. Polecat 
then receives enrichzr.ent f'rom the septic tank run- off and 
outlet of raw sewage as i t s f l ows throuGh three quarry ponds , 
south of Ashmore (Fig . 1) . The remainder of the stre am ex-
periences a 24 . 7 meter drop in elevation over a 7 . 6 kilometer 
- 6 -
distance, at a rate of 3 . 25 meters pe r kilometer . The calcu-
lated time required for water to travel from the quarry ponds 
to the mo~th of the stream was an average of 3 . 4 hours with 
a range of 2 . 0 to 6 . 2 hours . 
The hir;h, loca l relief of the lowe r portion of Polecat 
allows only limited field cultivation adjacent to the str eam. 
Most of the ban ks are tree-lined or forested . Cattle fee d 
l ots and pastures are common, sometimes per mitting the animals 
to en t er the water . The portion one to fcur kilometers from 
the mouth is character ized by lts r apid fl ow ra te , bottom of 
sand, rocks , gravel , or bedrock , and bluffs of shale rock . 
The stream slm,:s down consider ably as it appr oaches its junc -
tion with the Embarras River . The l ow , l oca l r e l ief near the 
mouth allows for the formation of many back- wate r pools . When 
heavy rain raises the water leve l of the Embarr as River , the 
last 200 ~eters of Polecat Creek and its adjacent backwaters 
become inundated and movement of water in thi s area almost 
ceases . 
III. -LOCATION AND DESCRIPTION OF SAMPLING SITES 
Site 1 : ij . E . i , Sec . 8 , T . 12 N., R. 10 E ., approximately 125 
meters from the mouth of the stream. Forest area 
ad jacent to the north bank and catt le pasture adjacent 
to the south bank . Bottom of sand . Average depth , 56 
centimeters ; a verag e width , 13 meters . Mean velocity , 
. 46 meter per second . 
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Site 2 : N. E . t , Sec . 9, T . 12 N. , R. 10 E., approximately 1.9 
kilometers from the mouth of the stream and 29 meters 
east of a stone bridge . Empty pasture adjacent to 
the north bank and forest area adjacent to the south 
bank . Bottom of coarse grave l and smal l rocks . 
Average depth , 48 .centimeters ; average widi th , six 
meters . Henn velocity , . 90 meter per s econd . 
Site 3: N. E . t , Sec . 2 , T . 12 N., R. 10 E., approximately 
4 . 9 kilometers from the mouth of the stream and 27 
meters east of the bridge . Cattle pasture adjacent 
to the north bank and empty pasture area adjacent to 
the south bank . Bottom of coarse grave l , small rocks, 
and boulders which were often covered with mats of the 
alg a , Cladophora . Average depth, 44 centimeters ; 
average width, 4 . 5 meters. Mean velocity , . 74 meter 
per second . 
Site 4 : N. E . t . Sec . 1, T . 12 N., R. 10 E ., approximately 
7.2 kilometers from the· mouth of the stream. Th0 site 
is represented by an o l d quarry pond through which 
the stream flows . Cattle pasture adjacent to the 
north bank and an area of trees adjacent to the south 
bank . Bottom of fine silt and mud . Averaee depth 
between two and three me t ers ; largest dimension 
across the pond is about 110 meters . Negligible 
veloc i ty . 
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Site 5:N. W. t, Sec. e, T. 12 N., R. 11 E., approximately 7.4 
kilometers from the mouth of the stream and 24 meters 
east of a stone brid5e. Cultivated field adjacent to 
the north bank and forest area adjacent to the south 
bank. Bottom cf coarse 3ravel, large rocks, and boul-
ders which were covered with a thin layer of algae, 
silt, and debris. Averace depth, 35 centimeters; 
average depth, 35 centimeters; average width, 6.5 
meters. Mean velocity, .51 meter per second. 
Site 6: N~F. !, Sec. 6, T. 12 N., R. 11 E., approximately 7.6 
kilometers from the mouth of the stream, 34 meters 
from the outlet of the largest quarry pond (Lake 
Ashmore) south of Ashmore, Illinois, and 210 meters 
upstream from Site 5. Forest and residential areas 
adjacent to the north bank and brush and forest areas 
adjacent to the south bank. Bottom of rocks, grave l, 
deep mud mixed with dead verretation and detritus. 
Average depth, 42 centimeters; average width, six 
meters. Mean velocity, .46 meter per second. 
IV. FIELD METHODS Al·ffi PROCEDURES (Appendix, p. 136) 
V. LABORATORY METHODS Ai,m PROCEDURES ( Appendix, p. 144) 
VI. RESULTS 
A. Water Quality: 
Table 1 summarizes the water quality dl1ta for this 
study. 
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Dissolved oxygen: 
Dissolved oxygen levels were above 10 milligrams per 
liter during February, MRrch, and most of April (Fig. 2). 
Thereafter, oxyg en levels dropped to b etween seven and 11 
milligrams per liter. One high measurement of 15.5 milli-
grams per liter was taken at Site 3 on April 11. The stand-
ard deviation values in Table 1 indicate little vari a tion of · 
oxygen levels among sampling sites. 
Nitro~en nitrate: 
The nitrogen nitrate levels varied between 15.6 and 
38.5 milligrams per liter for the entire section of the 
stream (Table 1). There was little variation among the mean 
values for each respective site, all averas ing about 25 milli-
grams per liter. The levels dipped to a lower level during 
March and the first weeks of April (Fig. 3). From the last 
portion of April to t he first weeks of May the levels rose 
again. Usine standard deviation as a meas u re of variation 
{Table 1), Sites 1 and 6 showed the least amount while Site 2 
showed the greatest amount of variation among the weekly 
samples. 
Soluble {ortho-) ohosDhate: 
Phosphate levels never exceeded rour milligrams · per li-
ter at any of the six sampling sites (Table 1). The highest 
phosphate levels were found at Sites 4 - 6, while Sites 1 - 3 
exhibited lower levels (Fig. 4). There were some rare in-
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stances of a gradual , downstream decrease of soluble phos -
phate for a given sampling date . The mean values for each 
·respective sampling site show this tendency to a small decree 
(Table 1) . Site 5 exhibited the 3reatest variation for week-
ly phosphate levels . 
Total and calcium hardness : 
Total hardness ranged from 140 to 300 milligrams per 
liter CaC03 for the lower 7 . 6 kilometers of Polecat Creek 
(Table 1) . There was on ly a 10 mil ligram difference between 
the highest and lowest mean values for total hardness . Fig-
ure 5 shows some evidence for change in total hardness from 
one site to another on any single collection date . Note the 
abrupt change in tota l and ca l cium hardness levels from Sites 
1 - 3 to Sites 4 - 6 on May 3 0 (Fig . 5) . The saMpling of Sites 
4 - 6 , for that date , was performed during and immediately 
after a 4 . 06 cent i meter rainfall (Fig . 10) whereas Sites 1 -
3 were sampled prior to such. 
Calcium hardness levels ranged from 1 00 to 250 mi lli -
grams per liter CaCO . The difference between the mean val-
. 3 
ues for calcium hardness was five mill i g r ams . Standard devi -
ation values show that calcium hardness varied mor e at Sites 
1 and 2 than at any other site (Table 1) . 
Suds occurring on the surface : 
Small amounts of suds were a common occurrence through -
out the study at Sites 1 - 4 . Occasionally the impoundreent 
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at Site 4 had ~reat accumulations of suds near its shores . _, 
Hydrogen ion concentration (pH): 
The pH values for the lower 7.6 kilometers of the stream 
ranged from 6 .9 to 9 . 0, but averaged 7.9 (Table 1). During 
any single samplj_ng date, there was very little variation of 
pH value·s among the six sampling sites (Fig . 6) . 
Stream velocity : 
Figure 7 shows that the downstream sites (1 - 3) usually 
had the highest velocity values on any s iven sampling date . 
Site 2 had the highest single measurement, 1.8 meters per 
second, on March 28 . At Site 1 the current almost cea~ed on 
three occassions (February 28, Nay 23, and 30). This cessa-
tion of flow happened when the Embarras River (Fig. 1) reach-
ed flood stage and caused Polecat Creek to backup several 
hundred meters from its mouth . 
Bare rocks and coarse gravel charact2rized the stream 
bed at Site 2, which also had the highest mean velocity ( . 90 
m./ sec .) (~able 1) . The second highest mean velocity ( .74 
m. / sec.) occurred at Site 3 . The bottom material at this 
site consisted of stones and medium- sized gravel mixed with 
sand and some silt. ~he substrate usually had some covering 
of algal slimes or mats of the alga Cladonhora . Siti 5 had 
I 
the third hir;hest mean velocity value ( . 51 m. / sec.) and had 
a substrate similar to that found at Site 3 but was more 
heavily covered with alGal slimes and silt . Sites 1 and 6 
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had identical mean velocities ( . 46 m. / sec . ) but had totally 
different substrates . Site 1 had a substrate of almost pure 
·sand wi th small deposits of silt near the banks . Si te 6 had 
a sponey substr ate of detri tus , mud , stones , and g ravel . 
Figure 7 also s~ows that any weekly change in the current 
velocity was fe lt t9 some degree at a ll samplin~ si tes . 
Turbiditv : 
The tur bidity levels for Polecat Creek were erratic . 
Usually the levels for all si te s were well un de r 100 F . T .U . , 
but peaked up to and beyond 500 F . T . U . several times ( Fig . 
8 ) . Standard dev i ati on values ( Table 1) show that Sites 1 , 
4 , and 6 exhi b ited the greatest variation in tur bidity while 
the least was shown by Sites 2 , 3 , and 5 . A comparison of 
F i gures 8 3nd 10 reveal that the very pronounced peaks of 
turbidity occurred durine or a few days following rain.fall . 
The above mentioned peaks of turbidity occurred on Febr uary 
28 , Mar ch 28 , April 25 , I.fay 9 . and 30 , June 6 and 13 . An 
examin ation of the qualitative.data (Tables 3 - 8) reveal s 
that 11 species appeare d only during one or ·more of t he above 
dates of high tur bidity . These 11 s pecies we re Brachionus 
havan nens is , Pl a tyias patulus , Ceri od,9.nhnia l acustris , Kurzia 
latissima , Noina affinis , M. brachiata , t i . micrura , Poly ~IB -
~ nediculus , Ectocyclops ohal e r Rtus , Mesocycloos enax, an d 
Orthocyclops modestus . 
Ai r and water temnerature : 
The water temper a ture n e ve r dr opped to freezing dur i ng 
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the dates of sa~pling , a l though air temper atur e did fall to 
o0 c. on ?-'larch 14 (Fig . 9 ) . Ai r and water te~peratures 
usually fluctuated toge the r and increased through the durat ion 
of the study . 
B. Zooplankton community : 
From the examination of 99 qualita tive and 33 quantita -
tive , replicate samples 17, 019 organisms were identified and 
en umer ated . The total col l ections y i elded the i der.tification 
of 21 genera and 18 species of Rotifera , 14 genera and 20 
species of Cla<locera , 9 genera and 9 species of Copepoda , and 
fou r different f orms Ostr acoda (Tab l e 2) . The members of 
Ostracoda could not be icentified since formalin preser v at ion 
had rende r ed their va l ves closed which pr evAnted iden tific a - _ 
tion by the Scdewick- Raft e r method . Besides t h e Ostracod a , 
two nonloricate Rotifera and t~o ~opepoda could no t be ident-
ified . These orcani sms are illustrated a s Unknown 1 - 8 i n 
Figures 11 - 13 . The purpose of these ill us trations is t o 
provide E: means of accounting f or 011 ganisms which wer e re -
peated l y encounte r ed but cou l d n ot be i centifie d . Also , 
these il l ustrations may be use1~1 as r eference for any f uture 
study which involves these same forms . 
Table 2 sumr1arizes all the qualitative and nuantitative 
data by indic ating the numbe r of weekly collections which 
contained a spec i fic zooplankter at each res pec tive sampling 
site . The percent f~equency occurrence values for each week -
l y sample a r e listed for the ~ua l itative and qunntitat ive 
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collections in Tables 3 - 8 and 9 - 11 , respectively . Fig-
ures 14 - 22 illustrate the periodicity of doninance within 
the four major tax.a (Rotifera , Cladocera , Copepoda, and 
Ostracoda) and the overall , predominant zooplankter f or each 
weekly collection . 
Taxonomic l i sting and oeriodicity description : 
All the organisms which were encounte red during th i s 
study are taxonomic ally lis·ted below . It is felt that peri -
odicity descriptions of or.ly the more abundant organisms will 
provide a more lucid and less complicated picture of the ma-
jor forc e s affecting the corr.muni ty dynamics of the zooplank -
ton . Therefore , with a few exceptions , only those taxa which 
achieved dominance in Fieures 14 - 22 have their periodicity 
described below their listing . 
Phylum : Rotifera (Classification after Edmondson, 1959) 
Cl as s : Bdelloidea 
Order : Bdelloida 
Family : Philodinicae 
Philocina sp . Ehrenberg 
Remarks . - This nbnloricate rotifer generally oc curred in 
low numbers except at Site 4 on April 18 when it composed 
20 . 4 percent of the 217 total (Table 6) . This peak was the 
only t ime when Philodina sp . was the doninant r ot ifer in any 
of the qualitat ive collections (Fig . 17) . Quant itative data 
shot-1 this genus as the dominant rotifer at Site 1 on May 30 
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and June 6 , and the predominant zooplankter on April 25 (Fig . 
20) . The April 25 occurrence of Philodina sp . as the pre -
dominant form at Site 1 was very unusual since Brachionus 
calyc i florus was the predominant form i n all other col lections 
at a l l sites , for that cate. 
Rotaria neptunia (Ehrenberg) 
Rotaria sp . Scopol i 
Class : Monogononta 
Order: Ploima 
Fami l y : Br achionidae 
Subfamily: Brachioninae 
BrHchionus an~ul~ris Gosse 
Brachionus bicen tata Anderson 
Remarks . - This species occurred below Site 4 in onl y four 
collection (Tab l e 2) . The first appearance of the species 
was May 2 , but shortly thereafter aualitative collections 
revea l ed i ts dominance at Sites 3 - 6 (Figs . 16 - 19) . Pr e -
dominant zooplankter ranking was found at Sites 3, 4 , and 6 
during the end of Nay in qualitative and a_uantitative col -
l ections . 
Brachionus budaoestenesis Daday 
Brachionus ca l yciflorus Pal las 
Remarks . - The oua l itative collections revealed t his roti -
fe r present in about half of t h e samples from Sites 1 - 3 , 
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but it occurred, with only one exception, in every sample at 
Sites 4 - 6 (Table 2). Tables 3 - 11 show that B. ca1Yc1-
florus experienced a very dramatic increase of frequency 
occurrence during April and the first of May . Sites 4 - 6 
commonly had 50 to 70 percent of the zooplankton m~de up by 
this species during this time period . The time span of domi-
nance and predominance expression was confined between March 
21 and April 16 in all collected samples, after which percen-
tages diminished greatly (Figs . 14 - 22) . 
Brachionus caudatus Barrois and Dacay 
Brachionus havanaensis Rousselet 
Brachionus auadridentatus Hermann 
Remarks . - Qualitative data ind icate that the first appear -
ance of this species was April 25 , but dominance was not 
achieved until May 30 (Table 8 and Fig . 17) . This rotifer 
was the predominant zooplan kter on May 30, comprizing 23.6 
percent of the 270 total at Site 5 (Table 7). Quantitative 
data also show a peak arou."'ld May 30 (Tables 9 - 11). B . 
quadridentatus was, with one exception, absent from Sites 1 -
3 (Table 2) . 
Brachionus rubens Ehrenberg 
Brachionus urceolaris Muller 
Remarks . - This rotifer was the predominant zooplankter form 
in a majority of the qualitative col l ections taken between 
February 21 and March 14 (Figs. 14 - 19). Many of the fre -
quency occurr ence v~lues exceeded 50 percent with the highest 
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percentages occurring on February 28 (Table 3 - 8). After 
March 14, the frequency of B. urceolaris diminished and was 
rarely seen during the r emainder of the study. 
Euchlanis .s p. Ehrenberg 
Remarks. - Euchlanis sp. occurred rarely until it became 
more numerous in late April and May {Tables 3 - 8). On May 
23 it composed 17.2, 11.1, and 3.8 percent of the zooplankton 
at Sites 4, 5, and 6 respectively, hut never achieved domi-
nance in any of the collections. 
Keratella cochlearis Gosse 
Remarks. - This small rotifer was very infrequently en-
countered but was present at all sites. 
Keratella ~era ta l'V:uller 
Keratella valga Ehrenberg 
Remarks. - Keratel la valpa occurred only infrequently at 
Sites 1 - 3 and was totally abs·ent from Sites 4 - 6 in all 
samples (Table 2). 
Macrochaetus sp. Perty 
Mytilina sp. Bory de St. Vincent 
Notholca striata Muller 
Pla tyias 1?_§ tulus }fuller 
Platyias quadricornis Ehrenberg 
Trichortria sp. Bory de St. Vincent 
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Subfamily: Colurinae 
~epadella sp. Bory de St . Vincent 
Remarks . - Lepacella sp. was totally absent from all collec -
tions from all sites until April and May . On May 23, this 
genus experienced a short-lived but strong increase . Quali -
. 
tative data for this date revealed its composition as over 90 
percent of the total at Sites 2 and 3 , and over 20 percent at 
Sites 5 and 6 . However , it composed only 3 . 7 percent of the 
768 organisms counted at Site 4 (Tables 3 - 8) . An examina-
tion of the Site 4 composition on May 23 reveals that Brachi-
onus bicentata, B . calyciflorus, Euchlanis sp. , and copepod 
nauplius larvae made up 83 . 0 percent of the total , whereas at 
Sites 2, 3 , 5 , and 6 this group comprized only 1 . 6 , 2 . 2 , 47.3, 
and 47 . 0 percent, respectively (Tables 4 - 8). The frequency 
occurrence of Lepadella sp . on May 23 increased about four -
fold from Sites 5 and 6 to Sites 2 and 3 ; a substantial down-
stream increase in percentage composition . 
Family : Lecanidae 
Leca~ luna Muller 
Monostyla sp . Ehrenberg 
Family : Notommatidae 
Cephalodella sp . Bory de St . Vincent 
Remarks . - ~halodella sp . was not encountered until Apri l 
25 . This rotifer occurred in only four of the qualitative 
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samples hut was the predominant form at Site 1 on May 9 in the 
quantitative collections . 
Family : Trichocercidae 
Trichocera sp . Lamarck 
Remarks . - Qualitative collections show the absence of this 
form at all sites except Site 4 (Table 2) . Quantitative 
samples show at least one occurrence at Sites 1, 5, and 6 
with the latter two sites having ~richocera sp . as the domi-
nant rotifer on May 16 (Figs . 21 and 22) . 
Family: Asplanchnicae 
Asplanchna sp. Gosse 
Remarks . - This was the largest rotifer occurring in Polecat 
Creek and it appeared more infrequently dmmstream from Site 
4 in the qualitative collections (Table 2) . The highest per-
centage comoosition occurred at Site 6 on June 13 (Table 8) . 
Family : Synchaetidae 
Synchaeta sp . Ehrenberg 
Remarks . - Synchaeta sp . first appeared between late Febru-
ary and early March at all sites. Quantitative samples show 
this form as the predominant zooplankter at Site 6 on June 13, 
whereas the aualitative data for the same site indicate its 
absence (Tables 3 - 11 , Fir,s . 19 and 22) . In all coll ections, 
very few individuals were found be low Site 4 (Table 2) . 
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Polyarthra dolichopteT~ Idelson 
Order: Flosculariace a e 
Family : Testudinellidae 
Filinia longiseta Ehrenberg 
Testudinella sp . Bory de St . Vincent 
Trochosphaera sp . Semper 
Unlmown 1 (Fig . 11) 
Unknown 2 
Undetermined taxon : 
Remarkso - This nonloricate rotifer could not be identified 
since its shapE: collapsed due to formalin preservation . How-
ever , its reaction to formalin was consist ant and its collapsed 
condition could be repeated l y recognized (Fig. 11) . Unknown 
2 had its earl iest a ppearence in April for all collections . 
Qualitat ive data indicate its absence from Sites 1 , 2 , 3, and 
6 (Table 2) and low pe rcenta_se occurrenc e s at Sites 4 and 5 
(Tables 6 and 7) . Quantitative da ta show t h is form to be 
presen t in almost half of the collections with predomin~nce 
occurring at Sites 1 and 5 on Apri l 18 (Tables 9 - 11) . 
Uni dentified nonloricate rotifers 
Remarks . - These nonloricate rotifers could not be . identi-
f i ed in their collapsed condition nor could t h ey be repe atedly 
recognizedo These forms occurrec in 49 perc ent of the quali -
tative collections at Site s 1 - 6 , a p? earing most frequently 
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at S ites 4 - 6 (Table 2) . The quantitative samples contained 
this form 51 pe r cent of the time (Table 2) . Both collection 
methods show that April was the month when these r otifers 
were most abundant (Tables 3 - 11). 
Phylum: Arthropoca (Classification by Me g litisch, 1967) 
Class : Brachiopoda 
Order : Diplostraca 
Suborder : Cl adocera 
Family : Pol yphemidae 
Poly phemus oediculus (Linne ' ) 
Family : Sidi.dae 
Diaphanosoma brachvurum (LiJven) 
Remarks . - Diaphanosoma brachyurum had the most elaoorate 
setation on its very large first antennae of any cladoceran 
found during the stucy . The first apoearance of this form 
was Ar>ril 11 at Site 4 (Tab l e 6) . D . brachyu.rumwas not en-
countered again until May 30 , afterwhich it became frequent 
in the collections from Sites 4 - 6, comprising one to five 
percent of the total (Tables 6 - 8) . This form was complete -
ly absent from all other collections from Sites 1 - 3 (Tabl e 
2) . 
Family : Daphnidae 
Daphnia lonp,ispina o. M. F . 
Remarks . - This form was absent in a l l collected sampl es 
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below Site 4, with the exceotion of one occurrence at Site 3 
(Table 2) . D . longisoina occurred in 33 percent of the qual-
·tative collections from Sites 4 - 6, with its first appearance 
being March? (Tables 3 - 8) . Analysis yielded only two in-
stances of dominance ; June 6 at Sites 4 and 5, with the latter 
instance being also the predominant zooplankter (Figs. l? and 
18) . 
Daphnia ~lex Leycig 
Danhnia sp. O. F . Mu ller 
Simoceohalus sp . Schilder 
Scapholeberis kingi Sars 
Ceriodaphnia lacustris Bi rge 
Ceriodaphnia me~alops Sars 
Ceriodanhnia reticulata (Jurine) 
Remarks . - Qualitative ciata show the absence of this form 
at Sites 1 - 3, while quantitative samples indicate its ab -
sence at Sites 1, 5 , and 6 ( Table 2). C..! :reticulata ap pe ared 
most frequently during latter May and early June, but never 
exceeded five percent of the total (Tables 6 - 8) . 
Ceriocaphnia sp . Dana 
Moina affinis Birge 
Moina brachiata (Birge) 
Remarks . - This clacoceran was absent in ~ualitative col -
lections from Sites J. - 3, but first ap !Jeared at Sites 4 - 6 
on June 6 . M. hrachiata was the dominant cladoceran at Site 
6 on June 6 , comprisinG 9 . 9 pe rcent of t he 121 total (Tables 
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6 - 8,~Fig . 19) . This species was not encountered by quahti-
tative methods . 
Moina micrura K1.1rz 
Moina s p . Baird 
Fami l y : Bosminidae 
Bosmina longirostris O. F . Muller 
Family: Macrothricidae 
Ilyocryptus spinifer Herrick 
Macrothrix rosea (Jurine) 
Family: Chydoridae 
Alona affinis (Leydig) 
Remarks . - This form first a~neared in 0ualitative collec-
tions on February 21 and occurred freov.ently thereafter 
(Tables 3 - 8) . A. affinis was the dominant cladoceran at 
Site 1 on April 11 and May 2 , ~nd at Site 2 on March 7 (Figs . 
14 and 15) . 
Alona coata Sars 
Alona cuttata Sars 
Chydorus sohaericus (O . F . Muller) 
Remarks . - Chycorus snhaericus was the most common cladocer-
an in Polecat Creek , occurrin5 in 72 percent of al l collec-
tions ( Table 2) . Dominnn t cladoceran status was held by C . 
snhaericus in 80 percent of the qualitative collection ·while 
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only eieht percent had this form as the predominant zoo-
plankter (Figs. 14 - 19). Qualitative collections show that 
~his caldoceran had its highest frequency occurrence values 
(18 - 51 percent) in February, March, and May (Tables 3 - 8). 
Quantitative collections contained~. snhaericus in 17 
of the 33 collections, 15 of which it was the dominant cla-
doceran (Table s 9 - 11, Fi gs. 20 - 22). Both qualitative and 
quantitative samples show a downstream decrease of the number 
of samples in which C. sphaeri~ was present as well as in 
its frequency as the dominant cladoceran. 
Kurzia latissima (Kurz) 
Pleuroxus denticulatus Birge 
Undetermined taxon 
Unidentified Cladocera 
Subclass: Copepoda 
Nauplius larvae 
Remarks. - Nauplius larvae were the most commonly occurring 
representatives of Copepoda and frequently were the most com-
mon Crustacea. These forms were found in 87 percent of all 
samples collected for this study ( Table 2). Qualltative col-
lections show that nauplius larvae were the dominant copepod 
form in 84 percent of the oualitative collection with 24 ner-. . 
cent of the fi gure also havinr, the dual status of predomin ?.nt 
zooplankter ( F i gs. 14 - 19). Quantitative data show these 
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forms dominant in 73 percent of its collections ( Table 2) 
with 24 percent of this figur e also having the second status 
~f predominant zooplankter (Figs . 20 - 22) . The instances in 
which these forms ranked as the predominant zooplankter oc -
cµrred mostly at Sites 1 and 2 . Both c ollection techniques 
show that nauplius larvae had the highest frequency values 
during April , May, and June . 
Order : Calanoida 
Family : Diaptomidae 
Calanoid copepodid 
Diaptomus pallidus Herrick 
Remarks . - This copepod has t he distinction of being the 
largest zooplankte r collected as well as the only adult mem-
ber of Calanoida . The examination of qualitative colle ctions 
indicate its absence at Sites 1 and 2 , one single occurrence 
at Site 3 , and its presence in 57 percent of the collections 
taken at Sites 4 - 6 (Table 2) . None of these col lections 
had D . oallidus exceeding four percent of the total . Quant i -
tative data show its presence only once at Sites 5 and 6 , re -
spectively (Table 2) . 
Cyclopoid copepodid 
Order: Cyclopoida 
Family : Cyclopoidae 
Rerr.arks . - These immature cyclopoid copepods appeared 84 of 
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the 99 qualitative collections ; 50 of these occurrences being 
from Sites 4 - 6 (Table 2) . Sites 1 - 3 had five instances 
in which this form reached predominant status while Sites 4 -
6 had only one such occurrence (Figs. 14 - 19) . Both quanti -
tative and aualitative collections showed that the cyclopoid 
copepodids reached their highest frequency percentages during 
the latter part of May an d early June ( Tables 3 - 11) . 
Cyclops bicuspidatus s . A. Forbes 
Cyclops sp . O. F . Miiller 
Ectocyclops phaleratus (Koch) 
Eucyclops a ~ilis (Koch) 
Remarks. - Eucyclops a ~ilis was the most common adult cyclo-
poid copepod in all collections . E . agilis appeared at all 
sites in low numbers and never- was the dominant cope pod. At 
the upstream sites, E . ar,ilis a?peared in more of the quali-
tative collection and had lower percent freq uency values than 
that found at the downstream sites (Tables 3 - 8) . Quali -
tative and quantitative data indicate a peak in frequency 
occurrence for this form between April and June . 
Paracyclops fimbiratus (Fischer) 
:Mesocyclops edax (S . A. Forbes) 
OrthocycloEs modestus E . B . Forbes 
Unknown 4 (Fig . 12) 
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Order: Harpacticoida 
Family: Cnnthocamptidae 
Horpacticoid copepodid 
Remarks. - Qual itative samples show that harpa cticoid cope -
podids occurred at least once at every site (Table 2) . This 
rare form was the dominant copepod at Site 2 on April 11, but 
it should be noted that only a total of 6 org anisms was en-
cmmtere<l for that particular collection (Fig . 15). 
Attheye lla illinoisensis s . A. Forbes 
Attheye lla sp . Brady 
Canthocamntus robertcokeri M. s . Wilson _____ ...___ 
Canthocamntus sp . Westwood 
Order: Caligoida 
Unknown 3 (Fig. 12) 
Subclass : Ostracod a 
Remarks. - This ~roup , as a whole, was represented the 
least and generally had the lowest percent frequency values . 
Onl y nauplius l arvae and four adul t form (Unlmown 5 - 8) (Fig . 
13) could be recognized by the methods used for this study. 
Nauplius l arva 
Remarks . - These small forms occurred in 60 of the 99 qual-
itative col lections (Table 2) o In 53 of the above 60 col -
lections , n auplius larvae ranked as the dominant ostracod 
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form (Figs. 14 - 19). The number of collections which con-
tained this form was slightly higher for the downstream sites 
than those located upstream (Table 2) . 
Unknown 5 (Fig . 13) 
Remarks . - This form appeared in only five of the quali-
tative collections, all occurring at Sites 1 - 3. Unknown 
5 was absent from all quantitative collections (Table 2) . 
Unknown 6 (Fig. 13) 
Remarks . - Qualitative samples encountered this form for 
the first time in March. Unknown 6 appeared in 14 qualita-
tive collections with three instances of dominance. Quanti-
tative data show this form appearing in only two collections, 
both times as the dominant ostracod at Site 1 (Tables 3 - 11, 
Figs. 14 - 22) • 
Unknown 7 (Fig. 13) 
Remarks. - This form was present in six of the ~ualitative 
samples, two instances in which is ranked as dominant. Both 
methods of sampling indica ted its absence at Sites 1 and 6 
( Tables 2 - 11). 
Unknown 8 (Fig. 13) 
Remarks. - Unknown 8 was the largest Ostracoda form and did 
not appear until April. This large ostracod appeared in only 
five of the qualitative and two of the quantitative collections 
(Tables 2 - 11). 
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Unidentified Ostracoda 
Remarks. - There were only four plankton samples w~ich con-
tained adult Ostracoda which could not be recognized as Un-
known 5 - 8 (Table 2). 
Combined qualitative data: 
Table 12 contains the percent frequency occurrence val-
ues for the major taxonomic groups from the combined quali-
tative samples. In mos t instances Rotifera comprised the 
largest percentage of the total, followed by Copepoda, Cla-
docera, and Ostracoda. Rotifera exhibited a very evenly 
graduated increase in percent frequency occurrence from 42.4 
percent at Site 1 to 60.2 percent at Site 6. Cladocera also 
experienced such a gradual increase from s.o percent at Site 
1 to 18.1 percent at Site 4, afterwhich the values reached a 
plateau and then decreased slightly. Both Copepoda and Ostra-
coda manifested a decrease in frequency values from Site 1 to 
Site 6. Also note that a greate r number of organisms was en-
countered at the upstream site than at any of the downstream 
stations. 
Qualitative vs~antitative method: 
Since quantitative samples were taken only at Sites · 1, 
5, and 6, from April 4 to June 13, a comparison can be made 
between this and the qualitative method of sampling by com-
bining the data from both sampling techniaues for the above 
inclusive dates and sampling sites . Table 13 p~ovides the 
percent frequency values for the four major taxonomic groups 
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as derived from the combined quali tative and quantitative 
collections taken between April 4 and June 13 , at Sites 1 , 5 , 
and 6 . The combined qualitative data from Site 1 showed Cop-
epoda to have the highest percentage value followed by Roti -
fera, Ostracoda, and Cladocera . Quantitative samples for the 
same site ranked Rotifera with the highest val ue fol l owed by 
Copepoda , Ostracoda, and Cladocera . It is c l ear that Site 1 
had the greatest spread between percentage values as derived 
by the two collection methods . Both collection methods for 
Sites 5 and 6 possessed the same ranking order as found in 
Tab l e 12 . 
In every instance the combined data show that the quant -
itative met~od yielded a higher percentage for Rotifera than 
the information derived nuali t atively while for Cladocera and 
Os tracoda the reverse was true . With the exception of Site 1 , 
Copepoda comprised a smaller percentage by the qualitative 
method . The qualitative method concentrated many t imes · t he 
numbe r of organisms than that of the quantitc!tive method at 
Sites 5 and 6 . However , t he numbers of organ i sms coll ected 
by either method at Site 1 were approximately equal. 
Zoopl ankton popul8tions : 
Since the quantitative sampl es i nvol ved tho concentr ation 
of a known volume of water , the number of orsanisms ·per vol-
ume could be ca l cul ated . 'l'he result of these calcul ation s are 
found in Table 14 . Site 5 had a mean concentr ation value of 
149 o r ganisms per 1 00 liters which was l ess than the mean 
- 31-
va l ues found at either Site 6 or 1 . There were eight in-
stances of a zoopl ankton decrease from Site 6 to S i te 5 , 
eight instances of a decre ase from Site 5 to Site 1, but only 
five instances (April 4 , May 2 , 16 , 30, a nd June 13 ) when 
there was a continuous decrease from Site 6 to Site 1 . The 
mean values for these c a lculations indic ate about a 14 per -
cent decrease from Site 6 to Site 5 , but also suggest an 
increase tendency ~rom Site 5 to Site 1 . 
There was an unusually high population (924/ 100 1 . ) oc -
cur ring at Site 1 on April 25 . An examination of Table 9 r e -
veals tha t 1~4 or ganisms were encountered ouring analysis of 
the above sample , which was mor e than twice the number en-
coun tered for any of the oualitative colle ctions at Site 1 
(Tab le 3) or any othar quantitative samples (Tables 10 and 
11). In this exceJ:tional April 25 colle ction , Philodina sp. 
was the predominant zooplsnkter , comprising 30.5 percent of 
the quantitative total (Table 9) . Also , the ~uantitative 
colle ctions from Site 1 had Philodina spo exhibiting dominance 
and predominance more often than at any other sampling site . 
The ranking of Philodina sp . as the predominant , quantitative 
zooplankter at Site 1 on Apri l 25 was especially strange since 
Brachionus celyciflorus was the pr edominan t form in all 
other collections along the stream for that date (Tables 3 -
11) . 
Compar isons of the 16 popul~tions measurements contain-
ing over 100 or;anisms per 100 liters (Tab l e 14) with turbid -
ity l evels (Fig . 8 ) render some correspondence . Nine of the 
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16 instances of high increases coincided with turbidity 
levels over 80 F . T. U . 
Species variety: 
Table 15 contains a listing of the nurnber of different 
zooplankton species occurring in every collection taken dur-
ing the study . Note that the higher numbers of individual, 
different zoopJ.ankters , on any given date , was always found 
at Sites 4 - 6 for the qualitative sampli ng with Site 4 us-
ually having the highest number. Quantitative collections 
usually yie l ded a smaller number of different zoopl ankters 
than did the qualitative method . Data from both collection 
methods indicate a gradual increase of the number of zoo-
plankton forms appearing in the weekly samples from Sites 4 -
6 , while Sites 1 - 3 lack evidence for such a trend . An ex-
amination of the figures at the bottom of Tah l e 2 revea l s 
that Sites 4 - 6 had more species than Sites 1 - 3 , with Site 
4 having the greatest variety of zooplankton fauna . 
The high turbicity measurements on Apri l 25 , Hay 9, and 
June 6 (Fig . 8) coincided with an increase in the variety of 
the zooplankton fauna at most of the sampling sites (Table 15) . 
Species diversi!L_!.ndices : 
Diversity indices were computed with an information meas -
ure equation (JYlargalef, 1968) , D= - i:P
1 
log p , us inc the 
2 1 
combined , qualitative col l ections for February , March , April, 
May, and June , respective l y . The results of these computations 
are found in Table 16. The 71 zooplankton taxa (Table 2) oc -
curring in Polecat Creek , expressed species diversity i ndex 
values ranging from 1 . 80 to 4 . 17 . A brief examination of 
Table 16 reveals that May and June genera l ly experienced much 
higher diversity values than February through April . Sites 
4 - 6 had a smooth increase in diversity from February to 
June while values for Sites 1 - 3 were very irregular . It 
should be also noted that the location of the highest diver -
sity values shifted from Sites l - 3 during February, March, 
and April to Sites 4 - 6 for l"!ay and June . 
VII . DISCUSSION 
The oxygen levels in Polecat Creek never dropped below 
seven milligrams per liter . The water quality data for por -
tions of Polecat Creek by Chance ( 1968) , Durham and Whi tley 
(1971) , and Brummett (1972) reported no instances of dissolved 
oxygen dropping below seven milligrams per liter . Dissolved 
oxygen appeared to follow seasonal succession . 
The oxygen richness at Site 3 may have been due to the 
int~nse aeration by numerous riffle areas as the stream flows 
through unshaded fie l ds. Also , the substrate at Site 3 may 
have contributed more dissolved oxygen by t he photosynthetic 
action of the sometimes lush growths of Claconhora . 
Reinhard (193 1 ) stated that dissolved oxygen is proba-
b l y not a limiting factor for most zooo l ankton since large 
swarms of Crustacea have been observed in lake water so de -
void of oxyg en that the fish populations have succumbed . 
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Table lo Summary of the physica l and chemical parameters for 
Sites l - 6 on t h e lower 7.6 kilometers of Po l ecat Creek, 
Coles County, Illinois . Water samples were taken on a 
weekly basis from Feb . 21 to Jun . 13, 1975. The standard 
deviation from the mean is given in each case . 
Parameter 
Dissolved 
oxygen 
lmg . /1 . 02) 
Site 1 
Site 2 
Site 3 
Site 4 
Site 5 
Site 6 
Nitrogen 
n itrate 
No . of 
samples 
17 
17 
17 
16 
17 
17 
{mg ./1. N03 - N) 
Site 1 17 
Site 2 1 7 
Site 3 17 
Site 4 17 
Site 5 17 
Site 6 17 
Sol uble { ortho- ) 
phosphate 
{mgo/1 • P) 
Site 1 17 
Site 2 17 
Site 3 17 
Site 4 17 
Site 5 17 
Site 6 17 
Standard 
Mean deviation 
value from mean 
10 . 7 + 1 . 8 
11.0 ± 1.8 
11.3 ± 1.9 
10.2 ± 1 . 6 
10.2 ± 1.s 
10.3 + 1.8 
-
23 .3 ± 3 . 7 
25 .1 ± 5 . 2 
26 . 0 + 4 . 3 
-25 . 7 ± 4.5 
26.6 ± 4 . 0 
26 . 7 + 
-
3 .7 
. 45 ± . 27 
.4 0 + . 23 
050 ± . 38 
. 53 ± . 45 
068 + . as 
. 54 + . 46 
-
High-low 
values 
13.6-7 . 4 
13.9- 805 
15 . 5 - 8 . 2 
12 . 6-7 . 5 
12 . 9- 7 . 3 
13 . 2 - 7 . 2 
34 .3-15 . € 
3 7. 0 -17. 0 
32 . s - 1s.5· 
38.5-20 . 2 
36 . 2 - 20 . 2 
35 . 9- 20 .7 
1.15-. 08 
1 . 00-.11 
1 . 69- . 14 
1. 98-. 18 
4 0 00-.12 
2 .04-.10 
Range 
6.2 
5.4 
7 . 3 
5.1 
5 . 6 
6 . 0 
18.7 
20 . 0 
14 . 3 
18.3 
16 . o 
15.2 
1. 07 
. 89 
lo55 
1.80 
3 . 92 
1.94 
Table 1. (continued) 
No. of 
Parameter samples 
Calcium 
hardness 
{mg./1. Caco3 ) 
Site 1 17 
Site 2 17 
Site 3 17 
Site 4 17 
Site 5 17 
Site 6 17 
Total 
Hardness 
{ mg./1. Caco3 ) 
Site 1 17 
Site 2 17 
Site 3 17 
Site 4 17 
Site 5 17 
Site 6 17 
Hydrogen ion 
concentration 
{pH) 
Site 1 17 
Site 2 17 
Site 3 17 
Site 4 17 
Site 5 1'7 
Site 6 17 
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Standard 
Mean deviation High-low 
value from mean values 
178 ± 42.5 250-100 
173 + 
-
40.0 250-115 
178 + 27.6 245-110 
178 + 
-
37.2 245-100 
176 + 
-
30.6 240-120 
178 + 
-
29.9 220-120 
252 ± 34.1 300-170 
261 ± 31.3 300-200 
256 + 
-
27.4 300-200 
253 ± 29.9 295-200 
259 ± 29.8 300-200 
251 + 
-
35.l 290-140 
7.8 ± .6 9.0-6o9 
7.9 ± .5 9.0-7.l 
7.9 ± .4 8.9-7.2 
7.9 + .4 8.8-7.3 
-7.9 ± .3 8.7-'7.4 
8.0 ± .3 8.7-'7.4 
Range 
150 
135 
135 
145 
120 
100 
130 
100 
100 
95 
100 
150 
2.1 
1.9 
1.7 
1.5 
1.3 
1.3 
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Table 1. (continued) 
Standard 
No. of Mean deviation High-low 
Parameter samples value from mean values Range 
-
Stream velocity 
(meters/ sec.) 
Site 1 17 .46 ± .20 .84-0± .84 
Site 2 17 .90 + .32 1.80-.44 lo36 
-Site 3 17 .74 + .23 lol2-o32 .so 
-Site 5 17 .51 + .15 .84-.30 054 
-Site 6 17 .46 + .11 070-.30 040 
-
Turbidity (F.T.U.) 
Site l 17 166 ± 310.7 1250-8 1242 
Site 2 17 106 ± 153.5 500-8 492 
Site 3 17 109 + 133.0 450-10 440 
-Site 4 17 193 ± 404 .s 1750-20 1730 
Site 5 17 102 ± 100.3 350-18 332 
Site 6 17 134 + 247.5 1100-22 1078 
-
Air temp. (C.o) 
Site 1 17 11.9 + 7.4 23.0-0.0 23.0 
-Site 2 17 13.8 + 8.2 25.0-1.0 24.0 
-Site 3 17 16 .o + 8.5 30.0-1.0 29.0 
-Site 4 16 16 06 + 9.0 31.0-2 oO 28.0 
-· Site 5 17 16.8 ± 8.5 30.0-2.0 28.0 
Site 6 17 15.4 + 8.5 29.0-2 oO 27.0 
-
Water temp. (Coo) 
Site 1 17 10.8 + 6.2 2200-2.0 20.0 
-Site 2 17 11.7 + 6.2 23.0-3.0 20o0 
-Site 3 17 13.0 + 6.3 26 .0-4 .o 22.0 
-Site 4 16 12 .9 + 6.6 26.0-4.5 21.5 
-Site 5 17 12o5 + 6.0 24.0-3 .5 20.5 
Site 6 17 13.4 - 6.3 25.0-5.0 20.0 + 
-
Fig. 2o Dissolved oxygen levels for . Sites 1 - 6 on the lower 
7.6 kilometers of Polecat Creek, Coles County, 
Illinois, from Feb. 21 , to Jun. 13, 1975. 
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Table 2 . Summary of all t he weekly , qualitative and quentitative plankton 
collecti~os taken at Sites 1 - 6 on the lower 7.6 kilometers of Polecat 
Creek , Coles County, Illinois , during 1975. The number of weekly col-
lections which contain a spec ific zooplankton organl$m is indicated for 
each respect ive sampling site . Qualitative collections were taken at 
Sites 1 - 6 from February 21 to June 13. Quantitative collecti ons were 
taken at Sites 1 , 5 , and 6 from Apr i l 4 t o June 13 . 
Coll ection method : Qualitative Quantitative 
Site no .: 
No. of weekly collections: 
l 
14 
2 3 
17 17 
4 5 
17 1 7 
6 
17 
l 
11 
5 
11 
6 
11 
ROTIFERA : 
Asplanchna sp. 
Brachionus angul aris 
Brachionus bidentata 
Brachionus budapostenes is 
Brachionus cAlyciflorus 
Brachionus caudatus 
Brachionus hqvanaens i s 
Br achionus q\1aciridenta tus 
Brachionus rubens 
Brachionus urceolaris 
~epha l ode lla sp . 
hlanls sp. 
Filinia l ongiseta 
leeratolla cochleqris 
Keratella q~adrata 
l\erate.ua. v1:1lga 
Lecane luna 
Lepadellasp . 
Macrochaetus sp. 
Monostyla sp . 
Mytll ina sp . 
Notholca striata 
Philodi na sp . 
Pla t yias patulus 
Platyias quadricornis 
Polyarthra dolichoptera 
Rotarla neotunia 
Rotaria sp. 
Synchaeta sp. 
Testudinella sp. 
Trichocera sp . 
Trichotria sp. 
Trochosphoora sp . 
Unknown 1 
Unknown 2 
Unident . nonloricate 
CLADOCERA: 
P.lona affinis 
Alona costa 
Alona guffita 
Bosmina lon~irostris 
Ceriodaoh..Dia lacus tris 
Cerlodaphnia meBalops 
Ceriodaphnia r et i culata 
Ceriodaphnia sp . 
Chydorus 8ohaer1cus 
Daphnia lonP,ispina 
Daplmia pulex 
1 
7 
1 
1 
7 
3 
4 
1 
2 
1 
1 
2 
7 
l 
2 
2 
5 
7 
3 
2 
8 
3 1 
2 
11 12 
1 
1 
1 2 
8 9 
1 
3 3 
2 3 
4 2 
2 2 
3 2 
1 
2 3 
1 
1 
2 2 
5 3 
2 1 
2 
l 
3 4 
4 3 
2 
1 
4 6 
5 
1 
13 
2 
1 
3 
1 
16 
l 
9 7 
4 2 
5 5 
1 
17 17 
2 3 
5 5 
3 5 
17 12 
1 1 
10 6 
7 6 
6 6 
1 1 
4 4 
1 
1 1 
2 
3 1 
14 14 
2 
2 l 
3 2 
4 2 
1 
14 11 
12 9 
l 
2 
1 
2 1 
10 14 
11 
6 
6 
1 
2 
2 
1 
17 
7 
2 
10 
6 
1 
7 
1 
3 
17 
5 
3 
4 
4 
16 
2 
5 
3 
13 
1 
8 
4 
3 
2 
4 
1 
1 
1 
7 
3 
4 
1 0 
3 
1 
9 
9 
3 
l 
6 
2 
2 
16 
5 
3 
l 
2 
3 
l 
3 
3 
4 
2 
2 
3 
8 
1 
1 
l 
4 
1 
2 
5 
6 
3 
9 
2 
3 
1 
l 
2 
2 
2 
l 
6 
3 
2 
2 
l 
1 
2 
5 
5 
3 
2 
8 
2 
l 
3 
l 
4 
9 
2 
2 
1 
4 
2 
4 
3 
3 
2 
5 
5 
l 
4 
2 
3 
2 
6 
6 
l 
2 
6 
2 
l 
Table 2 . (continued) 
Collection method: 
Site no.: l 
No. of weekly collections: 14 
CLADOCERA: 
Daphnia sp. l 
Diaphanosoma br nchyurwn Rly ryptus spir.ifer 
Lrzin l at i ss ima 
Macrothrix roseus 1 
Moina affinis 
Moina brachiata 
Roinii micrura 
Moina sp. 
Pleuroxus denticulatus 
Polyphemus peoiculus 
Schapholebori s kin~i 
Unident. Cladocera 
COPEPODA: 
Nauplius larva 14 
Cyclopoida: 
Copepodid 9 
Cyclops bicusnidatus 
C~elvp~ sp . 
Ectocyclops phaleratus 
Eucyclofs agilis 7 
Paracyc1ops fimbiratus Mesocyc ops edax 
Orthocycloes-r:iioaestus 
Unknown 4 
Calanoida : 
Cope pod id 
Diaptomus pallidus 
Harpac tic oid a: 
Copepodid 1 
Attheyella illinoisensis 1 
Attheyella sp. 
Canthocamptus robertcokeri 
Canthocamptus 
Caligoida: 
sp . 
Unknown 3 
OSTRACODA : 
Nnuplius larva 6 
Unknown 5 l 
Unknown 6 2 
TTnknown 7 
Unknown 8 l 
Unident. Ostracoda 2 
Distribution or different 
zooplankters for entire study: 33 
- 47 -
Qualitative 
2 3 4 
17 17 17 
l l 
3 
3 
l l 
1 
2 
2 
1 
9 
1 3 
l 1 
15 16 17 
14 12 17 
1 1 
4 
2 
6 6 12 
2 2 2 
l 
1 
6 
1 12 
5 2 l 
5 
1 
1 4 
1 
l 
13 13 11 
2 2 
3 1 5 
l 1 2 
l 1 2 
l 1 
36 47 71 
Quantitative 
5 6 l 5 6 
17 17 11 11 ll 
l 1 
3 2 l 
5 2 
l 
l 
l 
2 2 
l 3 
l 2 
l 
l l l 2 
1 l 
17 17 9 1 0 11 
17 16 4 4 4 
l 
2 1 
14 a 2 2 2 
4 1 
l 2 1 
l 
4 5 
a 9 l 1 
2 2 1 
2 1 
1 l 
a a 3 l 
3 2 
2 l 
l l 
60 52 28 35 34 
-48 -
---
A 
C D E 
Fie. 11. Illustrations of unidentified Rotifera from Polecat 
Creek, Coles County, Illir..ois, spring, 1975. These 
nonloricate rotifers are s ~ own in their contracted 
state due to formalin preservation . A, (Unknown 1), 
mean length , 146 microns ; mean width , 96 micron s . 
B, C, D, and E, ( Unknown 2), me nn leneth, 142 microns : 
mean wioth , 88 microns . 
- 49-
Fi g . 12 . Illustrations of unidentified Copepoda from Polecat 
Creek, Colas County , Illinoio , spring , 1975 . A, 
(Unknown 3) , lcnbth, 525 nicrons . B - D (Unknown 4) ; 
B, first antennae of male , C, f i fth le£ of male , D, 
caudal ramus of mal e . 
- 50 -
A 
B 
C 
Fig . 13. Illustrations of' unidentified Ostracoda f'rom Polecat 
Creek, Coles C01mty, Illinois, spring , 1975 . A, 
( Unknown 5) , length, 325 microns; B, ( Unknown 6) , 
length, 300 microns ; C, ( Unkr.own 7), len!3 th, 283 
microns ; D , ( Unk"Yl own 8) , l e n s th, 5 75 microns e 
Table 3o Percent frequoncy occurrence for the total zooplankton, qualitatively collected, at Site 1, on PolecatCreek, Coles 
County , I llinois, from 14 weekly samplesl , 21 Feb. t o 13 Jun., 1975 . 
Feb. Mar. 
Dates of Collection : 21 28 'f 
1 
14 21 2-8 
10 
4 
12 
A.E,r . 
ll --rs 25 
53 
2 
26 
tl& ~ 16 2!' 3'0" 
Jtm. 
-6 -~I! 
Number of Orcanisms : 3 4 24 11 7 12 43 31 21 6 
ROTIFERA: 
~:,~;hi~~~! ~~~ularis------------------------------------- -------~:~--- -----------------------------------------------4.8------= 
~rRch 1on11s cnlvc!flor us-----5.9--------------12.5---9. l --------------------------43.4--15.4--18.6------~-------· ----------------
BrachlonuR hnvanaensi5 --·---------------------------------------------------------------------------------------------9.4-------
Brach1o~us rubens----------------------------------------------- -----------------------------------------------------4.8-------
Prachionus urceolaris ------29.1-------100.0--54.2---------s .6- -- - -----------8.3---9.4------------------------------------------
Ei•chlanis sp.- --------------- ------------------------------------------ -----------------7. 7---2.3---3.2------------ - -----------
?.~ratella cochl enr1s--------2.9---- ----------------------16.6---------------8.3------------------------------------------------
Kerice11a ~cacrata-------- --------------------------------------------------------5,6-------------------------~------ ----------
K~r eLof!a val~a-------------------------------------------------------------------3 ,8---3.9------------------------------------
Leca~e l nn·a~~----------------------------- --------------------- ------------------------------------3,2------------------------
~lTii""sp.----------------------------------------- ----------------------------l.9------------------------------------------
No•hol ca s t riat a------------------------------------9.l---------8.3---------------------- ---------------------------------------
Phi locina sp. --------------------------------------------- ------8.3--14.3---8.3---l.9---7.7---4.7----------- ---·------9.4-------
Polyarthra dolichoptera--------------------------------------------------------- --------------------------------------4.B------ -
Ro tarla neptunla--------- - ------------------------------------- · -----14.3---8.3--- - ----------------------------·----------------
Svnchsota sp. --- ---------------- --------------4 .2---------------------------8.3--------------------------------·----------------
Testuc in~lla sp. ------------------------------------9.l---------s .3---------------l ,9---------2,3---3 ,2------------------------
Unlde:1t . nonloricate--------------------------------9.l--------16 ,7--------16,7---------3, 9---------6 ,5--------------4.8-------
CLt...,OCERA: 
AlonR af finis ---- ------------------------------------------- ---·------14.3---------------7.7---2.3------------------------ ------
Fo'sir.Ina l on~iros t ris -------------------------------------------- ------------------ l .9---------2.3------------------------------
Chycorus so aer icus---------8.B--------------------lB.2--16.6--- ------------ -----13.2---3.9--16 .3--------------·------4.B-------
Daohnia sp. ------- ----------2.9------------------------------------------------------------------------------------------------
COPBPODA : 
Nauplius larva-------------44.2--------------20.7--36.3--39.0--41.8--28.5--16.7--13.2--30. 7--28.0--54.9-------------42 .8--16. 7-
Cyclopoica: 
Copepodid ----------------- --------------------------9.l---------8.3--14.3--------------ll .4--16.3--12.9--------------4.8--49.9-
Eucyclops ag111s------------5.9--------------------------------------------16.8---l.9··-------2.3---3.2--------·------4.8-------
' (J"I 1-1 
' 
Table 3. (cont inued ) 
Dates or Collec tion: 
Nwaber of Organisms: 
COPEPODA : 
Harpact1co1da: 
Feb. 
21 28 
34 
,, 
l 
Mar . 
14 21 
24 11 
mr 
18 
:t' 
12 
A£r. 
11 --nf 
7 12 
~ 
53 
~ 
26 
Maz. 
0--16 
43 31 
z ~ J~ 6 --!3' 
21 6 
Copepodid-------------------------------------------------------------------------------7.7--------------------------------------
At thellya i llinoisensis-----------------------4.2--------------------------------------------------------------------------------
0STRACODA: 
Naupli us larva-------------------------------------------16.6--------14.3---------------------2.3--12.9---------------4.8--16.7--
Unlcnown 5-------------------------------------------------------------------------l.9--------------------------------------------
Unknown 6-------------------------------------------------s.6--------------------------------------------------------------16.7--
Unlcnown 8-------------------------------------------------------------------8.3--------------------------------------------------
Unident. Ostracoda----------------------------4.2---------------------------------------------2.3--------------------------------
lNo qualitative collections were taken on Feb. 28, May 23, and 30, due to flooding at thia aite. 
I 
C11 
ro 
I 
Table 4. Percent frequency occurrence for the total zooplankton, qualitatively collected, at Site 2, on Polecat Creek, Colee 
County, Illinois , from 17 weekly samples , 21 Feb. to 13 Jun., 1975 . 
Dates of Col lecti on: 
Number of Organisms: 
ROTIF'ERA: 
Feb . 
21 28 
57 80 
7 
21 
Har. 
14 21 
50 21 
28 
25 
4 
17 
AE_r. 
11 ---nr 
6 10 
25 
104 
~ 
33 
Ma:v:, 
~16 
43 12 
~ 
62 
30 
12 
6 
12 
13 
14 
Asolanchna sp. ------------------------ --------------4.8---------------------------l,0---------2.3--------------------------------
Prachicnus calvciflorus-----5.2---l.2--------14 .0--14 ,2---4.0--17,6--50,0--20.0--61.5--24 .4--16.3--------------------------------
l:GacETonus havanaens!s=----------------------------------------------------------------- -----------------------------16.7--------
Brachionus rubens-----------------------------------------------------------------l.0--------------------------------------------
Brnchionus urceolaris ------47,4--68 ,9--33 ,3--36 ,0---------4.0---5.9---------------7.7---------2.3--------------------------------
~uchlanis sp.----------------------------------- ----------------------------------------6 .l---7.l---8.3--- --- --------------------
Filin!a longiseta-----------l.B---------------------------------------------------1.B--------------------------------------------
Korate'Ila coc'Fiiaar is--------------1.2--------------------------------------5o. o---l.0---9,l--------------------------------------
Kera~~IIa onadrata--------------- -------------------------------------------------1. 0- --3.0--------------------------------------
......----,---
£!~~~=li~n~ ------------------- ------------------------------------------------2.a ___ 9. l--------------------16.8---------7.1 __ 
1:'eoacfe1Tii~p.---------------------------------------------------------------------------------------8.3--92.0--------------------
Notholca striata--------------------------------- --- ------4,0---E.9--------------------------------------------------------------
PiiTTociT:ia sp.---------------------------------------------4.0--------------10.0---------3.o---2.3--------------------------------
Poly~rthra dolichoptera----------------------- ------------------5.9---------------l,0--------------------------------------------
Synchneta sp.---------------------- --- --------2.0---4,8---4 . 0-------------------------------- ------------------------------------
Testudlnella sp .------------3.4--------- ------------4, 8---------------------------l .0---------2.3------------------------------- -
tlnx:no;.n 1--------------------------------------- ·---- ----------------------- ------------3,0-------------- --- ---------------------Unidont. nonlorics te--------------5.0---------4.0-------------------------- -------------3,0---------8,3---------8,3--------------
CL.ADOCERA: 
Alona affinis---------------l,8---------9.5---2.0---------------------------------l.0---3,0--------------------------------------
Al ona puttata---------------------------------------4,8---------------------- ------------------------·---------------------------
~hy<lorus sphaericus --------l0.5---6.3---4.8---8. 0--14,2--16 ,0---5.9---------------4.8---6.l--41.9--16.8---l .6--25. 0--------------
acro'tiirix ~ -----------------l .2---------------------------------------------- ---------------------------- ------------------
~0PEPODA: 
Nauplius lar va-------------21,l---6.3--47,6--22 . 0--42.8--24 . 0--35.3---------------9.6--12.l---4,6--33,4---l.6---8.3--33,3--21,4--
Cyclopoida: 
Copepodid-------------------1.a---1.2---------2.0---4.8--12 .0---5.9--------l0.0---2 .s---9.l---7.l---------4.8--25.0--25.0--42.9--
cyclops biouspidatus-------------------------------------------------------------------------------------------------------14.3--
I 
U\ 
vi 
I 
Table 4. (continued) 
Feb. Dates or Collection: 21 28 
Nt:mber or Organisms: 57 80 
COPEPODA: Cyclopoida: 
7 
21 
Mar. 
14 21 
50 21 
~ 
25 
4 
17 
AI!!'• 11--rs 
6 10 
25 
104 
2 
33 
MaI 
9 16 
43 12 
23 
62 
30 
12 
Jun!. 
6 13 
12 14 
Eucyclops ~------------l.8---l.2---------2.0---------------------------------------------2.3---8.3-------~s.3--------------Paracyclops fimb1ratus------------------------------------------------------------------------2.3---------------8.3--------------narpact1co1da: Copepodid-------------------------------------------------4.0--------16.6---------l.0---------4.6---8.3--------------------------Atthevlla sp.---------------------------------------------------------------------------3.0--------------------------------------
0STRACODA: Naupl1us larva--------------5.2---7.5---4.8--------------20.0--17.6--33.3--10.0---l.0---3.0---2.3---8.3--------------16.7--14.3--Unkno~n 5-------------------------------------4.0---4.8--------------------------------------------------------------------------Unknown 6-------------------------------------2.0---------------------------------------3.0---2.3--------------------------------Unknown 7-------------------------------------------------4.0--------------------------------------------------------------------Unknown 8-------------------------------------------------------------------------------------------------------------8.3--------Unident. Ostracoda----------------------------2.0--------------------------------------------------------------------------------
I 
c;, 
~ 
I 
Tables. (continued) 
Fob . Dates of Collection : 21 28 
Nu.~ber of Organisms: 105 139 
CLADOCERA: 
7 
62 
Mnr. 14 2l 
83 40 
28 
35 
4 
26 
Apr. 
11 18 
7 13 
25 
158 
2 
39 
MaI_ 
9 r6 
34 6 
23 
140 
30 
16 
Jun. 
6 l3 
24 13 
Daphn1a sp.------------------.9--------------------------------------------------------------------------------------------------ScAoholeberls kin51---------------------------------------------------------------------------------------------------4.2--------Un1~ont. Cladocera----------------------------------------S.7--------------------------------------------------------------------
COPEPODA: Naupllus larva-------------19.l--ll.5--29.0--24 .l--25.0--25.6--ll.S--42.8--23.l--13. v--15.4---8.8--16.7--------12.S--12.S---7.7--Cyclopoida; 
Copepodid -------------------2.l---2.2---------l.2---------S.7---7.7--------15.4---2.5---5.l---------------- .7---6.3--20.7--30.7--Cvclops bicus~icntus--------------------------------------------------------------------------------------------------4.2--------Eucvclons a~111s------------3.0----.7---------------------2.9---------------------------------2.9--------------12.s--------15.4--Pa~lop~1ratus------------------------------------------------------------------------------------------6.3---------7.7--Calono1da: 
Diapto~us ptlllidus----------------------------------------------------------------------------2.9--------------------------------HBrpactlcoida: 
Copepodid--------------------.9---- .7--------------------------------------------------------------------------------------------Canthocatnptus robertcokeri---.9--------------------------------------------------------------------------------------------------
0STRACODA: No11pl1us lorva---------------.9---l.4---6.5---l.2--32 .S---S.7--19.2---------------l.9---2.6--------16.7----.7--12.S---8.3--------Unlcnown 5--------------------------------------------------------------------------.6---------------------------------------7.7--Unkno~n 6-------------------------------------------2 .S--------------------------------------------------------------------------Unknown 7-------------------------------------------------------------------------------2.6--------------------------------------Unknown 8-------------------------------------------------------------------------------------------------------------4.2--------Unident . Ostraooda-----------.9--------------------------------------------------------------------------------------------------
I 
(Jl 
(j) 
I 
Table 6. Percent frequency occurrence for the total zooplankton, qualitatively collected, at Site 4, on Polecat Creek, Coles 
County, Illinois, from 17 weekly Sal'llples, 21 Feb. to l3 Jun., 1975. 
Dates or Collection: 
Ncmber of Organisms: 
ROTIFERA: 
Feb. 
21 28 
936 '738 
1f 
727 
Har. 
14 21 
285 202 
~ 
96 
4 
232 
A,er. 
ll --re 
97 217 
25 
'733 
2 
692 
MaJ.. 
r-°16 
390 85 
~ 
768 
30 
244 
Jun. 
6 · -n 
425 463 
Asolanchna sp.---------------------.1---------------------l.0----------------------.3----.l---------l.2----.5---3 .3---4.7---2.2--
Brachionus anP,ularis---------------------------------------------------------------.1---------------l.2----------------.7---2.4--
Brqchionus hidcntnta---------------------------------------------------------------------.l--------------22.3--l3.l---2.6--l0.8--
Pr achion11s buri anes tenesls----.2--------------------------------------------------------------------------------------------------
Frschion~s colvciflorus------.6---3.9---8.3--24.l--16.8--10.4--7C.4--62.9---8.8--75.5--74.9--23.l--35 .2--18.8---l.6---l.9--13.6--
Rr nch1onus cnu~otus ---------------------------- ------------------------------------------------------------.4----------.2--------
Brachionus ou9dr1dentatus----------------------------------------------------------------.s---------------4.9--14.7---l.O---l.3--
Br ochior.ns rubcns----------- ------------------------------------------------------1.2----------------------------.4---l.O--------
Brnchi onus ti'rceoioris------33.3--72.0--57.3--37.5--10.9---2.l----.4---l.O---s.l---2 .0---2.l---2.7---l.2---2.9---l.2----.7----.4--
ceo'1alcdella sp.-------------------------------------------------------------------------------------------------.4--------------
E~ch l nnls sp.----------------------.1---------------------------------1.o---l.4----.4---2.3---3.9---7.l--17.2----.4---------- .7--
Filin i a longiset a------------.s----.4----------.4---------------------1.0----------.6----.l---------l.2--------------------------
Kcratel la cochlearis---------.2----.l----------------.5----------- -----------.5----------------.s---2.4--------------------------
Ldcn:1e luna------------------------------------------------------------------------------------------------------------.7--------
1:opa:eiiasp.---- ------------------------------------------------------------------------------.4---------3.7---2.l---2.6--------
Macr ochne tcs sp. -------------.2-------------------------------- ·-----------------------------------------------------------------
l~onc~ tm sp. ----------------------.1 
Notholcn strjata-------------------------------------. s----------------------------.3----------.4--------------------------------
Phllod ina sp.---------------------------------1.1----.s---3.l----.9---2.1--20.4----.4----.6---2.7---3.s----.9---- .4---1.o----.4--
Platyios patulus-------------------------------------------------------------------------------------------------------.2----.4 
Platvins r,uodricorn is-------- - -----------------------------------------------------------------------------------.4----.2--------
"foi~ ra colichoot era------------.l----------------------------------------------.1---------------------------------------l.l--
Rotar la r. eotun l~-------------.2---------------------------------------1.o----.s---1.o--------------------------------------------
Synchaeta sp.----------------------.1----.s---l.8---3.s---s.2---3.9---1.o---9.2----.4----.l----.s----------.3----------.2----.2--
Testuc1nella sp.-------------------.4----.4----.7----------------.4---------- . 9----.l----.l----.5----------.l---l.2---l.7---2.2--
Trivhocera sp.--------------------------------------------------------------.9--------------------------------------------------
Trichotria sp.---------------------------------------.5----------------------------------------------------.3 
TrochOSPhaera sp.-------------------------------------- ·---------.4--------------------------------------------------------------
Unkncwn 2-------------------------------------------------------------------2.3----------------------------------------------.9--
Unident. nonloricate---------.4---l.6----.l----------.s---------------------4.6----.l----.s----------------------.4----.5---2.2--
CLADOCE.itA: ~ affinis---------------l.7----.4----.s---------1.s----------------------------.4----.4---1.o----------.1----.4----.2----.2--
I 
01 
~ 
I 
Table 6. (continued) 
Dates or Collection: 
Number of Organism.s: 
COPEPODA: 
Calanoida: 
Feb. 
21 28 
936 738 
7 
727 
Mor. 
l4 21 
285 202 
28 
96 
4 
232 
A,2_1'. 
11 --rs 
97 217 
-25 
733 
2 
692 
MaI_ 
9 16 
390 85 
23 
768 
30 
244 
,[Ul'l_~ 
6 l3 
425 463 
Copepcdid--------------------------.l---------------------l.0----.4----------------------------.4----------.3----------.2--------
Djopto~us pallidus-----------.3----.l----.3----.4----.5---l.O---------l.0----.5---------------l.3---l.2---------------2.l----.4--
9arpact1coida: 
Copepcoid--------------------------------.1--------------------------------------------------------------------------------------
Atthellya i l lino isensis------------------------------.5----------------------.5----.3----.l----.5--------------------------------
Cnnthocamptus robertcokeri---.2----.l----------------.5----------------------------------------.4--------------------------------
Canthocamp(us sp.------------.2--------------------------------------------------------------------------------------------------
Un~nown 3 Order: Caligolda)-------------------------------------------------------------------------------.1--------------------
0STRACODA: 
Naupl1us larva---------------.2----.7----.3----------------------.4----------.9----.4----.l---l.3----------.4---2.9----.2--------
Unknown 6--------------------------------------------------------------------.5----.l----------.4---------------2 .5----.5--------
Unknown 7--------------------------------------------------------------------------------------.4----------------.4--------------
Unknown 8-------------------------------------------------------------l.0----------------------------------------------.2--------
I (}'I 
(!) 
I 
Table 7. Percent frequency occurrence for the total zooplankton, qualitatively collected, at Site 5, on Polecat Creek, Coles County, Illinois , from 17 weekly samples, 21 Feb . ~o l3 Jun., 1975 . 
Dates or Collection: 
NW!lber of Organisms: 
ROTIFERA: 
Feb.~ 21 28 
420 738 
7 
518 
Har. 
14 21 
258 l.32 
28 
91 
~ 
1.30 
Ae,r . 
11 18 
24 26 
25 
206 
2 
125 
Ka;r, 
9 16 
181 122 
23 
243 
~ 
270 
Jun. 
6 l3 
195 174 
Asp lanchna sp.---------------------------.2----------.8----------------------------.5----------.6---4.l---------l.l---------4.0--Fr ~ch1onus en~ul~ris------------------------------------------------------------------------------- -------------------1.0---9.8--Brn~hionus tinen tnta---------------------------------------------------------------------------------.8--25.5--16.7---5.l--12.l--
.rnchionus colyc1florus-----4.l---3.3---6.6--28.7--31.0--17.6--74 .0--45.7---3.8--44.6--52.8--27.l--37.0---4.9---4.l---l.0--18.3--
~rBchicnus cau:otus---------------------------------------------------------------------------------------1.7---2.2---l.O--------?rachionus gu~dridentatus----------------------------------------------------------------.8---------------3.7--23.6---l.0---2.9--Brschionus rubens-----------------------------------------1.l---------------------l .0---4.0----------------------.4---l.O--------
'!irnchionus urceolaris ------65.3--71.8--65 .8--30.2--l0.6---3.3---------------3.8---7.3---------2.l---2.5---2.l----------------.6--
~ -iiTo?e'IlA sp. ---------------------------------------- -------------------- ------------------------------------------------.6--Euc~lonis sp.----------------------------------------------------------------------------.8---3.3---5.7--ll.l---~. l---------l .2--
~il in!n lo~r1seta------------.7----.3----.2--------------- -------.7---------------l.5----------------.a--------------------------Kerntc!1a cochle~ris---------------.l----------------------------------------------.s----------.6---- .8----.4----------.5--------Lecar.e luna------------------------------------------------------------------------------------------------------------.5--------
~i!a"sp.----------------------------------------------------------------------------------------.8--25 .5---4.8---2.l--------
~~~!~!!~:s~~iata:::::::::::::·
2
::::.3::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::·5:::1·2:: 
Philodina sp.----------------------------.4---- .4---2.3---l .l----.7---4.2---7.7---l.0----.8---------l .6----.4---2.9---l.O---l.2--Plat\ ias ouacricorr.1s--------------------------.4--------------------------------------------------------------------------------Pclvn. ~~hra dolichootera-----------------------------------------------------------1.0----.8--------------------------------------Hc tar ia neotun ia-------------------------------------.8---------------4 .2--------------------------------------------------------
~ot.~io so.-----------------------------------------------------------------------2.4--------------------------------------------Synchoc ta.sp.----------------------.5----.6---4.6---3.8---7.7---3.7---8.3--ll.6---2.9---4.0----.6--------------------------------Tes tuoinella sp.-------------.7---------l.4----------.8---------------------3.8---------------l.0----------.4----.7---2.l---2 .3--Ur.lt.~~wn 2-------------------------------------------------------------------------------------------------------------------l.2--Unident . nonloricate--------l.2----.8----.6----.4---2.3---3 .3---------4.2--15.5---2.9---3.2----------.8---l .7----------.5----.6--
CLADOCERA: 
Alo~o affinis ---------------l.2----.s----.4----.4---3.0---------------------3.8---------------1.0----------.4----.4----.5--------Alona ~ ------------ ---- --------.l----.2----------------------------------------------.8---------l.6----------.4----------.6-• Alona .. uttata---------------------------------------------------------------------------------- .6--------------------------------Bo:i'ininn lonfiirostr1s---------.2----.s---2.s----.8---------------------------------------------l.6----------------.4---l.5--------Chycorus sp aeri cus ---------a .4--ll.8---7 . 9--12 . 0--14.3--27.4---6.5---4.2---3.8--12 . 0--17.6--36 . 0--21.4--12 .3--16 .3---2 . l ---4.0--
I (J) 
0 
I 
Table 7. (continued) 
Dates of Collection: 
Number of OrganisJ11S: 
OSTRACODA: 
Feb• 
2T 28 
420 '738 
7 
518 
Mar. 
14 2l 
258 132 
28 
91 
4 
138 
Apr~ 
u~-18 
24 26 
25 
206 
2 
125 
Haz 
9 16 
181 122 
23 
243 
30' 
270 
Jun. 
6 l.3 
195 174 
Naupl1us larva--------------2.l---------l.5----------.8----------------------------------------.6----.8----.4---l.l---------l.8--
Unknown 6--------------------------.4----.6---------------------------------3.8--------------------------------------------------
Unknown 7-----------------------------------------••l.s----------------------------------------------------------------------.6--
I 
CJ) 
[\') 
I 
Table a. Percent frequency occurrence for the total zooplankton, qualitatively collected, at Site 6, on Polecat Creek, Coles 
County, Illinois, from 17 weekly S8l1lples, 21 Feb. to 13 Jun., 19?5. 
Dates of Collection: 
Nun:ber of Organisms: 
ROTIFERA: 
Feb. 
2! - - 2-8 
672 376 
7 
507 
Mar_. 
l4 21 
124 95 
28 
126 
,:. 
100 
AJ!_~ 
11 ---Ya 
9 15 
25 
206 
2 
36 
MaI 
11 r6 
175 28 
23" 
372 
30 
110 
Jun~ 
6 13 
121 178 
~s olnnchna sp.--------------------------------------------------------------------------------------------1.9----.9--------13.4--
Frochi ~nus RnrulRrls--------------------------------------------------------------------------------3 6---- 2---------- 8--11 8--
Rr!ich1orius hici'entatR---------------------------------------------------------------------------------:---20°3--18 3--11°6---3°4--
:'rachionus ciilvcTilorus-----1.5---5 .1---9.5--18.6--31.5--31.6--60 .0--66 .7--53 .3--51.9--69.4--13 .6--42 • 9---6 :2----=----5 :o--13 :4--
Hrac.~"'"fori'u's cRudatus---------------------------------------------------------------------------------------1.6---3.6--------------Brschionus quadridentatus----------------------------------------------------------.s---------------------4.3---2.7----.8---l.l--
Brechlonus rubens------------------------------.8---------------------------------3.9---------------------------------3.3--------Brochlonus "'iirc'eoiaris------67.2--58,7--65.6--32.2--lO.s---6.4--------------13.3---8.6---8.3--ll.3---------l.6---l.8---------2.3--
Cerhalocella sp. -------------------------------------------------------------------.5--------------------------------------------Euc~l~nis sp.----------------------.3---------2.4---------------------------------l.0---2.8---6.3---7.l---3.8----------------.6--
? ilin i~ l o~slseta------------.5----------.6---------------------------------------1.o----------------------.2--------------------Kerstell a cochlenris---------------.3---------------------------------------------------------l.2---------l.l--------------------
"Ee:;~e luna-----------------------------------------------------------------------------------------------------6.4---4.l--------
~l"fasp.----------------------------------------------------------------------------------.6--------20.3---l.B---l.7--------
~~s~;iata:::::::::::::::::::·
3
::::::::::::::::::::::::::::::::::::::::::::::.5::::::::::::::::::::::::::::::::::·0:::::::, 
Philodino-;-p.---------------------------------l.6---5.3----.8---l.0----------------------------.6---------------------l.7----.6--
Pofv~a ~ollchoptera------.3----------------------------------------------------.s---------------3.6--------------------------Ro te ria neptunia-------------.2----.3----.4---------------------------------------l.O--------------------------------------------
s~nchae ta sp.---------------------------l.4---2.4---1.1--11.1---2.0--11.1---------2.o---2.a---------3.6----.2--------------------Test'uciTnella sp.---------------------------------------------------------- .--------------------------------------.9---2.s-- 2.8--
Trichotria sp.---------------------------------------------------------------------.5 
Unknowii""17-------------------------.s--------------------------------------------------------------------------------------------Un1dent. nonloricate---------.9----.5---------------------2.4---------------------6.3---2.8---l.2----------.2---l.8---------l.l--
CLADOCERJ.: 
Alona aff1~1s----------------.7---l.9----.4---l.6---l.l---------l.O---------------------------l.7----------.2---------2.5--------
Aloiiii costa------------------------------.2---------l.l---------------------------------------------------l.6--------------------
11oiiii 7ri:i'ttiita--------· ------------------------------------------------------------------------1.7--------------------------------BcsiiiTna longirostris---------.2----------.8----------------------------------------------------.6----------.2---3.6----.s--------Chydorus sphaericus---------2.2--10.s---6.l--12.l•--6•3·-16.7---9.0--------20.0---s.s---5.6--17.?--21.4--15.3--26.4---2.s---:S.f--
I 
O') 
vl 
I 
Table 8. (cont inued) 
Dates of Collection: 
Number of Organisms: 
CLADOCERA: 
Feb ~ 
21 28 
672 376 
7 
507 
Har. 
l4 21 
124 95 
28 
126 
4 
100 
A.12.!:.!. 11 -i:a 
9 15 
25 
206 
2 
36 
HaI, 9 16 
175 28 
~ 
372 
!?5' 
110 
Jun._ 
6- -n 
121 178 
Ceriocsohn le reticula ta------------------------------------------------------------------------------ ------------------.8----.6-• Ceriof9ohnia $p.-------------------------.2----------------.s---------------------- ·-------------------------------------------•• TI's:,'FmTA"~isoina----------------------------------------------------------------------------1.2---------1.1---5.4---s.3---2.3--
DAphnlo pulox---------------------------------------------------------------------------------1 2---------- 2---------------l l--)iAoh~nos°oiiiilbrachyurum------------------------------------------------------------------------:-----------:----------1.7---3·4--flvoc:ryj)'ti)s°soinifer---------------------------------------------------------------------------.6----------------------.s----·---
~onla brAchiots-------------------------------------------------------------------------------------------------------9 9---1 1--~ micru~a---------------------------------------------------------------------------------1.7---------------------1:1----:s--PI'eu'roxus c?nticulatus-------------------------------------------------------------------------.6---------------l 8--------------Scaoholeberis1c1~---------------------------------------------------------------------------------------------l08--------------Unident. Cladocera-----------------------------------------------------------------------------------------------=-----.8--------
COPEPODA: Naupl ius larva-------------14.4--ll.4--l0.4 --20.2--21.l--20.6--20.0--ll.l---6.7---7.8---8.3--13.l---7.l--16.7--18.3--19.8--30.2--Cyclopoida: 
Copepocid------------------10.l---7.7---3.8---5.7--17.8---4.0---5.0--ll.l••-o.7---7.2--------21.5---7.l---2.2---l.8---9.9---l.7--Cycloos bicuspidatus--------------------------------------------------------------------------------3.6--------------------------Eucvclops agilis-------------.6----.8----.2-~-l.6---2.l----.s----------------------------------.6---------------------3.2---l.l--PArac~cloos fi~b iratus------------------------------------------------------------1.0-----------------------------------~--------Mesocycl~ ~-------------------------------------------.8---------------------------------------------------------------l.7--Calanoida: 
Copepodid--------------------.2----------.2----------------------------------------------------.6----------.2---------l.7--------D!aotomus oallirlus-----------.5----.3----------.8----------.8---l.0----------------------------.6----------------.9---3.3---2.3--Har?acticoida: 
Copepodid--------------------------.3----------------------------------------------------------.6--------------------------------Atthey~lla illino isensis----------------------------------------1.o----------------------------.6--------------------------------Canthocamotus robertcokeri---------------------------------.8--------------------------------------------------------------------
OSTRACODA: Naupl ius larva---------------.3----.8----.2---------2.l---2.4----------------------------------.6----------.2---l.8--------------
~ 
~ 
I 
Table 9. Percent frequency occurrence for the total zoopl ankton , quant i tat i vely coll ected, 
at Site 1, on Polecat Creek , Col es County , Illinois, from 11 samples , 4 Apr. t o 13 Jun. , 
1975 . The percentage f i gure s were computed f r om the sum of two replicate samples , each 
cons i sting of 200 liter s of water poured th~ough a No. 20 plankton net . 
Dates of Collect i on: 
Nwnber of Or ganisms: 
ROTIFERA : 
4 
4 
~r. rr · 1a 
4 17 
25 
144 
2 
5 
g· 
40 
Mal_ 
16 23 
4 12 
3 0 
7 
Jun~ 
6 13 
17 6 
Br achionus angularis --------------------------- - --- - - ---- ----- -------------------11 . s -------
Brachionus bidentata--------------------- ------ 0 7---- - ----- - ---- - ---------------------------
Brachionus calyciflorus------------ - ----------9.7--------10.0------- -------------------16 .7-
Brachionus urceoleris --------------------------.7-------- ------ -----------------------------
Cephelodella sp .---------------- ------ - ------------ 20. 0--15.0--25 .0-------------------------
Filinia lon5 i seta-------------------- --------13 .l---- - - --12. 5--------------14.3-------------
Ker atella cochlearis ------------ --------5.9---l .4---------2.5--------------------------1607-
Kerotella valga------------ - - -------- ---------6.3--20. 0--------------- - - ----------- ---------
"EepodeTia sp.----------------------------------.7----------------- ---83.4------------- ------
Notholca striata----- ------------25.0--ll.7---2.1------- ----------- ---- ----- -------- --- - ----
Philodina sp. --------------25.0--25.0--------30.5--- - ----10. 0--25 . 0---8 .3 --28. 5--11.8-------
Platyias ouanricornis ------------------------- -------- - ------ - ------------- - ---- --5.9-------
Polyer thra dolichoptera-----------------------2. 8--------------------------------------- - ---
Rotnria neptunla---------- - - ------------5.9-------------------------------------- ------ -----
Svnchaeta sp.---------------------------------2 . l --20. 0---2 . 5---------------- ------ ----16.7-
Trichoce r ca sp.-------------------------------l.4 --------- ----------------------------------
Unknown l--------------------------------------.7---------------------------------5.9-------
Unknown 2------------------------------47. 2--13.2--20 . 0---2.5--25 . 0-------------------------
Unident . nonloricate-------50. 0--------ll.7---2. 8------ ---5 . 0---------8.3--------------16 .7-
CLADOCERA: 
Chydorus s phaericus---------------------------1.4--------10.0---- --- -------14.3-------------
COPEPODA : 
Nauplius larva -------------25. 0--25.0--ll.7---9. 0---------7.5--25 . 0--------28.6--41.0--16 . 7-
Cyclopoida: 
Copepodid-------- ----------------------- 5.9--------------10.0--------------14.3--ll.8-------
Eucyclop~ agilis ------------------------------------------5 . 0---------------- - ---------16 .7-
Harpact icoida: 
Copepodid------------------------------------------20. 0-------------------------------------
Canthocamptus robertcokeri--------------------------------------------------------5.9-------
& 
CJ 
I 
Table 9. (continued) 
Dates of Coll ection : · 
Number of Or ganisms : 
OSTRACODA: 
4 
4 
A~~ 
11 18 
4 17 
25 
144 
2 
5 
9 
40 
Maz 16 23 
4 12 
30 
7 
Jun. 
6 l3 
17 6 
Naupl ius l arva------------------------- --------.7---------2.s--------- - -----------5. 9-------
Unknown 6------------------------25 .0---------------------5.0-------------------------------Unknown 8--------------------------------------.7-------------------------------------------
I 
~ 
(1) 
I 
Table 10. Percent frequency occur rence for t he total zooplankton , quantitatively collected , 
at Sites , on Polec at Creek, Coles County, Illinois , from 11 samples , 4 Apr. to 13 Jun., 
1975. The percentage figures were computed from the sum of two replicate s amples, each 
consisting of 200 liters of water poured through a No . 20 plankton net . 
Dates of Collection : 
Number of Organisms : 
ROTIFERA: 
4 
19 
AE£.• 
11 l8 
9 26 
25 
28 
2 
11 
9 
10 
M_a,;r 
16 23 
5 44 
30 
68 
Jun . 
6 13 
11 ll 
Br achionus b i dentata ------------- -------- - ---------- - -------- --------18. 2--19.l---9.l-------
Brachionus calyciflorus----26 .3--22 . 2---7. 6--21 .5--45.4--l0 . 0---------4.5---l.5- - ------45.5-
Brech ionus caudatus ---------------------------------- ------- ----------2 .3---l.5-------------
Brachionus quadridentatus -------- --------- -------------- - - -------- - - --6.8--13.2-------- -9 . l -
Brachionns rubens--------------- - - ----------------------- ------ ------ - - -----------9 . l -------
Bra.chiori'us urceolaris-------------------------3.6---- ------ --- - ----- --------- - --------------
Filinia lonRiseta----------------------------------------------20 . 0---4.5---- - ---------- ----
Keretell~cochlearis - - ----------------- ----- -------------10.0---------2 .3----------- --------
~adella sp.--------------------------------------------- - - - --------15.9---l .5-------------
Notholca striata---- - - - - ----------------------3 .6------------------ ------- ----------- --- ----
15Fi1Iodfna s p.---------------5.3---------7.6---7.l---9.l--------------ll.4---8.8--- ----------
Polyarthr a dolichoptera-------------------- ---------9.1--10.0---------------------9.l-------
Rot~ria neptunia------------------------3.9---3.6-------- -------------- --------------- ------
Svnchaeta sp.----- ----- -----------------3.9--------18.2------------- -- --------- --- ----------
Testucfinella sp.------------------------------ - ------------ ------------ -----------------9.l-
Trichocera sp.-------- -------------- ------ --------------------40.0-------------------------
Unlmown l ----- ----- -------- -------------3 .9---7. l--------------- ----------------------------
Unlmown 2------ ----- -------------22 .2--42.3 --14 .3--------10. 0---------------2 . 3-------------
Unident. nonlor1cate-------10.5--ll.l---7.6---7.l---9.l-------------------------------------
CLADOCERA: 
Alona offinis------ ----- ----5 .3------- - --- ----------- ----- ------ ------------2.9---9.l-------
Alona costn---------------------------------- - ------- - ---- ------------2 .3---2.9- ------------
cfu,cfor~haericus--------10. 5---------3. 9---7.l---9.1--20. 0--------18.2--23 .6---9.1---- ---
Daphni a longispina------ - - -------------------------------10.0---------------------9 .l-------
Daphnia pulex---------------------------------------------------------------------9.l- ·-----
Paphnia sp.-----------------------------------------------------------------1.5-------------
Scaoholeberis kingi---------------------------------------------------------------------9.l-
! 
...;:: 
I 
Table 10. ( conti nued) 
Dates of Coll ect i on: 4 
A:e,r • 
11 18 25 
Number of Organisms : 19 9 26 28 
COPEPODA: 
2 
11 
9 
10 
Maz 
16 23 
5 44 
Jun. 
30 6-~~'13 
68 11 11 
Naupll us larva- ---- - -------42 . 2--44 . 5--15 .4- --? . l --------10. 0--40 . 0---9. l--13.2- - - 9 . l --18.l-
Cyclopolda : 
Copepodi d- --- - - ------------------- --- ------ --- 7. l-- ----- - --- - - ------- -4 . 5---5.9---9 .1-------
Eucyclops agilis ------ --- - ---------- ----- -----3.6 ---- - - - -10. 0--------------- ---------- - --- --
Mes ocycloas ~ - - ----- ----- --- - ----- --------- -----------10 . 0-------------- --------- - - ------
Calanoi a: · 
Diaot omus pallidus------------ ---- -------- - - ---- ----------- ----- - - ------ ---------18. l-------
Har pacticoida : 
Attheyell a 1ll1no1sens is ------------------------------------ --- - -------------- -------- --9. l -
OSTRAC0DA: 
Naupl1us lar va---------- ---------------------------------------- ------------1 . 5-------------
Unlmown ?-------------------------------------3 .6-------------------------------------------
Unlmown 8-------- -----------------------3 . 9-------------- --- --------------- ---- -------- -----
~ 
().) 
I 
Table l l. Percent frequency occurrence for the total zooplankton, quantitatively collected, 
at Site 6, on Polecat Cr eek, Coles County, Ill inois , from 11 samples, 4 Apr . to 13 Jun ., 
1975 . The percentage figures were computed from the sum of two replicate samples , each 
consisting of 200 liters of wate r poured through a No . 20 plankton net . 
Dates of Collection : 
Number of Organisms : 
ROTIFERA : 
4 
44 
AJ2r. 
11 18 
4 16 
~ 
38 
~ 
14 
9 
13 
Ma:v:_ 
nr-- 23 
9 16 
30" 
35 
Jun. 
6 l.3 
26 43 
Asplanchna sp . - --- --- - -- ----------------------------- --- - -7. 7---- -----6 . 2----- ------ - ---2.3-
Brachionus anrularis - - - ---------------------- - ---- ------------------------- - --- ---------4. 7-
Brachionus bidontata-------- -------- - - -------------- - - ---------------25.0---2 . 9- --3.9---4 .7-
Br~chionus calyciflorus----27. 3--50 . 0--31.1--21 . l --43.0---7. 7---- - ----6.2 - --2.9------- --2.3-
Brachionus caudnttis --- - ------ - - --------- - - - ----- ----------------------6.2---2 . 9- ------------
Rrachionus guadridentatus --- - - ------ - - - -------- - ------------- -- -------- - - - --2 . 9----- ----2.3-
Brachionus r ubens - - ----- - --- - - ----------------2 . 6------------ ---- ---- ---- ----------- --------
Brachionus urceolAris ------------25 . 0---6 .3 ---2 . 6---7.1- - - - ---- --- ------------ ---- ---- ---- --
Cephalodella sp .------------ --- ------ - --------5.3---7 . l - --------------------------- - - ------ -
Filinia lonsiseta-- ------- --2 .3------- - -------2 .6------- --- --- -ll.l---------- - - ---3.9-------
Keratella cochlearis--- - - --------- - -- ------ ---2 .6---------7. 7--------18.8----------- ----- ---
Lecane luna----------------- --------- -------- - ----- ---- - - -------- -----------5.6---3.9---2.3-
Leosde i i asp.---------------2 .3 ---- ------- -------- - -- --- - -------------- -----2.9----- ------ - -
Philodina sp. - - ------------ll. 4--------------- -----21. 4- - ------------12 . 4--14.2- - ------ll.6-
Polyarthra dolichoptera----- 6.8--------------10 .5----- - ------- --------------2.9---3.9---7.0-
Rotar ia neotunia---------- --6 . 8- ---- ---- -------- --------------------- - - ---- ---------- - - - - - --
Svnchaeta sp. --- --------- - - ------- -----12.5---5 .3- - - 7.l--- ---------- - -------------- ----23.3-
Testudinella sp. ------------------ ------ ---------- ----- - ----- ------ --------- 2. 9---3.9----- --
Trichocera sp. - ----- ----- ---------- ----------- - --- --- ----- ----33.3---- ------ --- --3 . 9-- -4.7-
Unkncwn 1--------------- - --- ----- ------------- - ----------------ll . l -------- 14 .2----- --- -----
Unknown 2------- - - ----------9.l------ --12 . 5--18.5---------------- --- - -------2.9---3.9---2.3-
Unident. nonloricate --- - - --15 . 9--------12 . 5---2.6 ---------7.7----- --------- -------7. 6--13 . 9-
CLADOCERA: 
Alona affinis--- - - - --- - --- --------- - - -------- ---- ------- --- ----11.l------- --------- --- ----- -
Bosiiiina longirostris ----- ----- ---------- ------ - - - - -------- ------------- -----2.9---3.9-------
Chydorus aohaericus--- ------2.3 - - -------6.3---2.6 --------15.4 - -ll .l--18. 8-------- ----- ------
Daohnia longispina------------- --------- --- - --------- -----------------------2.9- --309-------
Daphnia pulex--------- ------ - - ------ ------------------------------ - ------ ---------7.6 ---- ---
Diaphanosoma brach~rum---------------- ---- - - ------ ------------------ --- - - --------7 .6------ -
Scaoholeberis king~-------------------------- - - ------------ --- -------------2 . 9- - -------2 . 3-
I 
en 
<D 
I 
Table ll. (continued) 
Dates of Collection : 
Numbe r of Organ i sms : 
COPEPODA: 
4 
44 
AE_r. 
11 18 
4 16 
25 
38 
2 
14 
9 
13 
Ma!_ 
16 23 
9 16 
30 
35 
.Jun. 
6 13 
26 43 
Nauplius la r va-------------15 . 8--25 . 0---6 .3--21 . l --14.3--30.7--22 .3---6 . 2--31.2--30 0 6--16.3 -
Cyclopoiaa: 
Copepodi d----- ------ --- --- -------------12 . 5---2 . 6- - -------7. 7---- -----------------7.6------ -
Cvclops sp.-------------------- -------------------- ---- ---7 .7------ - ---------- -------- ----- -
Eucyclops agilis ------ -------------------- ---- ------------7 .7---------------2.9-------------
Calanoi d 
Diaptomus pallidus ------------------------~------ ------ ---- ---------- ------ -------3 . 9-------
I 
-...J 
0 
I 
Fig. 14. Periodicity of each dominant Rotifera , Cladocera, Copepoda, and Ostracoda, and 
overall, predominant zooplankter for each weekly collection from Polecat Creek, 
Site 1 (N. E. ~' Sec. 8 , T. 12 N., R. 10 E.), Coles County , Illinois, during 
spring, 1975. Qualitative collections were made weekly by suspending a No . 12 
plRnkton net in the current for a calcu l ated 10 , 000-liter volume . Explanation: 
a heavy line ( ) indicates the dominant member for each of the major taxonomic 
groups ( Rot if era, Cladocera, Copepoda, Ostracoda), dotted lines <:::r-:) designate 
the two or more organisms which have equal abundance in instances in which there 
is an absence of a dominant group member, and a heavy line enclosed in a rectangle 
U I) denotes the overall, predominant zooplankter for the entire fauna , for each 
weekly collection. 
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Br achionus havanaensis 
Brachionus urceolaris 
Keratell a c ochlearis 
Phi l odina sp . 
Rotaria neptunia 
Testudinella sp . 
Unident . nonloricate 
Cladocera: 
Alona affinis 
Chydorus sphaericus 
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Nauplius larva 
Cyclopoi d copepodid 
Eucyclops agilis 
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Dates of collection : 
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Fig. 15. Periodicity or each dominant Rotifera, Cladocera, Copepoda, and Ostracoda, and 
overall, predominant zooplankter for each weekly collection from Polecat Creek, 
Site 2 (N. E. i, Sec. 9, T. 12 N., R. 10 E.), Coles County, Illinois, during 
spring, 1975. Qualitative collections were made weekly by suspending a No. 12 
plankton net in the current for a calculated 10,000•liter volume. Explanation: 
ztz:E i:: ' . .. ...... __ ... ·. ·--· ··• ·-· .... 
a heavy line(----) indicates the dominant member for each of the major taxonomic 
groups (Rotifera, Cladocera, Copepoda, Ostracoda), dotted lines (:::1:~) designate 
the two or more organisms which have equal abundance in instances which there 
is an absence of a dominant group member, and a heavy line enclosed in a rectangle 
( ) denotes the overall, predominant zooplankter for the entire rauna, ror 
each weekly collection. 
Rotifera : 
Br ach ionus calyciflorus - --,-- E3 
Br achionus havanaens is 
Br achionus urceolaris f I E3 
Euchlanis sp . 
Ke r ate l l a cochlear i s I E::3 Kerate l l a va lga I 
-
Le ce.ne luna 
Lepadel l a sp . I --l--€3 
Notholca striata 
Philodina sp . 
Synchaeta sp . 
Dl Unident . nonloricate 
E 
Cf.) Cladocera : ..-i I ~ 
....J ~ Alona affinis 
-
ro 
t.D I H Chvdorus ~haericus E3 0 
Copepoda: 
Nauplius larva E3 I r c=:J ~ 
Cyclopoid copepodid 
-
~ 
Harpacticoid copepodid 
-
Ostracoda : 
Naup lius larva 
··r-1-Unknown 5 
Unknown 6 -- ----- --
Dates of collection : 
I I I I I I I I I I I I 
/' -t3 
-a o J " 13 ii .C~ ; I~ d1 ~ I ! ~ ~ ~$" k ' 
Fe.6. /"'74,.. /1/' r . /'1~ J" ... 111 . 
No . of organisms coun ted : Sl ~o ~, 50 ~, ;).5' 17 6 10 /0'/ 33 Y..3 l:l.. 6~ ;, /:J.. l't 
Fig. 16. Periodicity of each dominant Rotifera, ClRdocera, Copepoda, and Ostracoda, and 
overall, predominant zooplankter for each weekly collection from Polecat Creek, 
Site 3 (N. E. t, Sec. 2, T. 12 N., R. 10 E.), Coles County, Illinois, during 
spring, 1975. Qualitative collections were made weekly by suspending a No. 12 
plankton net in the current for a calculated 10,000-liter volume. Explanation: 
a heavy line (---) indicates the dominant member for each of the major taxonomic 
groups (Rotifera, Cladocera, Copepoda, Ostracoda), dotted lines (::I.::) designate 
the two or more organisms which have equal abundance in instances in which there 
is an absence of a dominant group member, and a heavy line enclosed in a rectangle 
(~) denotes the overall, predominant zooplankter for the entire fauna, for each 
weekly collection. 
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Rotifera : 
Brachionus bidentata 
Brachionus calyciflorus 
Brachionus guadridentatus 
Brachionus urceolaris 
Lepedella sp . 
Synchaeta sp. 
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Chydorus sphaericus 
t° Copepoda : 
0 
Nauplius larva 
Cyclopoid copepodid 
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Nauplius larva 
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Figo 17. Periodicity of each dominant Rotifera, Cladocera, Copepoda, and Ostracoda, and 
overall, predominant zooplankter for each weekly collection from Polecat Creek, 
Site 4 (N. E. t, Sec. 1, T. 12 N., R. 10 E), Coles County, Illinois, during 
spring, 1975. Qualitative collections were made weekly by suspending a No. 12 
plankton net in the current for a calculated 10,000-liter volume. Explanation: 
a heavy line(~) indicates the dominant member for each of the major taxonomic 
groups ( Rotifera, Cladocera, Copepoda, Ostracoda), dotted· lines ( ~::r=:J designate 
the two or more organisms which have equal abundance in instances in which there 
is an absence of a dominant group member, and a heavy line enclosed in a rectangle 
(~) denotes the overall, predominant zooplankter for the entire fauna, for each 
weekly collection. 
Asplanchna sp. -
Brachionus .bidentata ~ 
Brachionus calyciflorus 
-
Brachionus quadridentatus 
Brachionus urceolaris 
Philodina sp. -
Cladocera: 
11) 
s Chydorus sphaericus E3 E3 E3 Cl) 
•rl Daohnia longispina - · 
I 
~ ...J 
m DiaphaJLo~oma brachvurum -
~ 
t!) I 
H 
0 Copepoda: 
Nauplius larva E:::J E3 
Ostracoda: 
Nauplius larva 
- -
Unknown 6 -
Unknown 7 
-
Unknown 8 
-
Dates of collection: ill -'8 I 7 ,~ ~, ~a I f 11 1a ~s- I ~ , ;, ~3 3o 1 6 13 
reb. /'1.,,.. A,,.. .M-y ~I') . 
No. of organisms counted: '/36 739 7~7 ~8S' .wa. 96 ..-~ v ~ll 7.33 61~ 390 8S' 768 ;J!I'/ 'f:25 ¥63 
Fig . 18. Per i odicity of each dominant Rotifera, Cladocera, Copepoda , and Ostr acoda, and 
overall , predominant zooplankter for each weekly collection from Polecat Creek, 
Site 5 (N . w. ! , Sec . 6, T. 12 N., R. 11 E.), . Coles County, Illinois, during 
spring, 19?5 . Qual itative col l ections were made weekly by suspending a No . 12 
plankton net in the current for a calculated 10, 000- liter volume . Explanation : 
a heavy line(----) indicates the dominant membe r for each of the major taxon omic 
groups (Rotifera, Cladocera, Copepoda , Ostracoda) , dotted lines (~J=:) designate 
the two or more organisms which have equal abundance in ins tances i n which there 
is an absence of a dominant group member , and a h e avy l ine enclosed in a rectangle 
(~ ) denotes the overall , predominant zooplankter for the entire fauna , for each 
weekly collection. 
Rotifera : 
Brachionus bidentata -- --- -
Brachionus calyciflorus E3 1 I I I c::J 1 E3 
Brachionus auadridentatus ~ 
Brachi onus urceolar is 
Lepe_~ella sp . 
Unident . nonlor i cate ----
~ C l adocera: 
Cl) Alona aff inis -1--§ Ce r iodaphnia reticule.ta --r-· ~ 
~ Chydorus sphaericus t:::J c:::I ~ 
o Da phnia longispina E3 
Copepoda : 
Nauplius larva ~ 
Cyclopoid copepod i d ---
Ostracoda: 
Naupl ius larva - - -
Unknown 6 - -
Unknown 7 ~ 
I I I I I I I I I I I I I I I I I I I I 
1 ~· :1.8 7 /'I ~, ~· '/ I/ /I ~s- I ~ <f i~ :13 30 I 6 /3 Dates of col ection: l1 A -,-
. re .b. 11r. f'r· M-.y """· 
No . of organisms counted : 1-:co 739 s16 :as8 ;3~ 11 138 ~'I ,<' ~06 1:is- m 1~~ ~.,3 :a-,o ,,.r 17'1 
Fig. 19. Periodicity of each dominant Rotifera, Cladocera, Copepoda, and Ostracoda, and · 
overall, predominant zooplankter for each weekly collection from Polecat Creek, 
~ . Site 6 (N. W. 4 , Sec. 6, T. 12 N., R. 11 E.), Coles County, Illinois, during 
spring, 1975. Qualitative collections were made weekly by suspending a No. 12 
plankton net in the current for a calculated 10,000-liter volume. Explanation: 
a heavy line ( ) indicates the dominant member for each of the major taxonomic 
groups (Rotifera, Cladocera, Copepoda, and Ostracoda), dotted lines (:::1~:) desig-
nate the two or more organisms which have equal abundance in instances in which 
there is an absence of a dominant group memher, and a heavy line enclosed in a 
rectangle(~) denotes the overall, predominant zooplankter for the entire fauna, 
for each weekly collection. 
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Rotifera : 
Asp l anchna sp. 
Brachionus bidentata 
Brachionus c~lyc iflorus 
Brachionus urceo l ar is 
Lepedella sp. 
Cladocera : 
Chydorus sphaericus 
Diaphanosoma brachyurum 
Moiria brnchiata 
Copepoda : 
Nauplius larva 
Cyclopoid copepodid 
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Nauplius larva 
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Fig. 20. Periodicity of each dominant Rotifen;i, Cladocera, Copepoda, and Ostracoda, and 
overall, predominant zooplankter for each weekly collection from Polecat Creek, 
Site 1 (N. E. i, Sec. 8, T. 12 N., R. 10 E.), Coles County, Illinois, during 
spring, 1975. Quantitative collections were made by pouring 200 liters of water 
through a No. 20 plankton net. Explanation: a heavy line ( ) indicates the 
dominant member for each of the major taxonomic groups (Rotifera, Cladocera, 
Copepoda, Ostracoda), dotte d lines (::r:::) designate the two or more organisms 
that have equal abundance in instances in which there is an absence of a dominant 
group member, and a heavy line enclosed in a rectangle ( ) denotes the overall, 
predominant zooplankter for the entire fauna, for each weekly collection. 
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Rotii'era: 
Brachionus calyciflorus 
Cephalodella sp. 
Keratella cochlearis 
Keratella valga 
Lepadella sp . 
Notholca striata 
Philodina sp. 
Synchaeta sp. 
Unident . nonloricate 
Unknown 2 
Cladocera: 
Chydorus sphaericus 
Copepoda: 
Nauplius larva 
Cyclopoid copepodid 
Harpacticoid copepodid 
Eucyclops agilis 
Ostracoda: 
Nauplius larva 
Unknown 6 
Unknown 8 
Dates of' collection: 
No. of organisms counted: 
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Fig. 2 1. Periodicity of each dominant Rotifer a , Cl adocera , Copepoda, and Ostracoda , and 
overall, pr edominant zooplankte r fo r each weekly collection from Polecat Creek , 
Site 5 (N . W. ! , Sec . 6, T. 12 N. , Ro 11 E. ), Col es County, I llinois, during 
spring, 1975 . Quantitative collections were made by pouring 200 li ters of weter 
through a No . 20 p l ankton net . Expl anation: a heavy l i ne { ) indicates the 
dominant member for each of the major taxonomic groups (Rotifera, Cladocer a, 
Copepoda , Ostracoda) , dotted . lines C:[:::) des i gnate the two or more organisms 
that have equal abundance in instances i n which there is an absence of a dominant 
group member , and a heavy l ine enc l osed in a rectangle(~) denotes the overall, 
predominant zooplankter for the entire fauna , f o r each weekly collection . 
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Brachionus calyciflorus 
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Polyarthra dolichoptera 
Trichocerca sp . 
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Alona affinis 
Chydoru~ sphaericus 
Daphnia longispina 
Daphnia pulex 
Scapholeberis kingi 
Copepoda: 
Nauplius larva 
Cyclopoid copepodid 
Diaptomus pallidus 
Eucyclops agilis 
Mesocyclops edax 
Ostracoda: 
Nauplius larva 
Unknown 7 
Unknown 8 
Dates of collection: 
No. of organisms counted: 
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Fig . 22. Periodicity of each dominant Rotifera , Cladocera, Copepoda, and Ostracoda , and 
overall , predominant zooplankter for each weekly collection from Polecat Creek, 
Site 6 (N . W. f , Sec . 6 , T. 12 N., R. 11 E . ) ~ Coles County, Illinois, during 
spr i ng , 1975 . Quantitative coll ect i ons were made by pourins 200 liters of water 
through a No . 20 plankton net . Expl anation: a heavy line ( ) indicates the 
dom i nant member for each of the major taxonomic groups (Rotifera, Cl adocera , 
Copepoda , Ostracoda) , dotted l ines (::[.:-.J designate the two or more organisms 
that have equal abundance in instances in which there is an absence of a dominant 
group member, and a heavy line enc l osed in a rectangle (LiiiJ) denotes the ove r all , 
predominant zoo plankter for the entire fauna , for each weekly col l ection . 
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Daphnia longispina 
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Diaphanosoma brachyurum 
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Table 12. Percent frequency occurrence for Rotifera, Cla-
docera, Copepoda, and Ostracoda for Sites 1 - 6 on Pole-
cat Creek, Coles County, Illinois. Numeric values are 
derived from the combined weekly samples, qualitatively 
collected, for each respective site. Collections were 
taken on a weekly basisl from Feb. 21 to Jun. 13, 19750 
1 
No. of organisms: 299 
Rotifera: 42.4 
Cladocera: 800 
Copepoda: 42o0 
Ostracoda: 7.6 
2 
579 
45.6 
Sites 
3 
940 
49.7 
15.6 
27.1 
7.6 
4 
7330 
54.2 
18.1 
26.4 
5 
3861 
59.2 
18.1 
21.8 
6 
3250 
60.2 
14.9 
24o4 
.5 
1No qualitative collections were taken at Site 1 on Feb. 
28, May 23, and 30, due to flooding. 
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Tab l e 13. Comparison of per cent frequency occurrence val ues 
for Rotifera , Cl adocera , Copepoda , and Ostracoda as cal-
cul ated from qual itative and quantitative methods of 
sampl ing . Quantitative collections were made at Sites 1 , 
5 , and 6 on Polecat Creek, Col e s County, I l linois , from 
4 Apr. to 13 Jun ., 1975 , and compared to qual it&tive 
c ollections which were taken simultaneousl y . The numeric 
values are derived from the combined weeklylsamples for 
each respective site . 
Si tes: 1 1 5 5 6 6 
No . of Organisms : 211 260 1704 242 1350 258 
Method of Coll .: Qual . Quant . Qual. Quant . Qual . Quant . 
Rotifera : 36 .l 68 .7 56 .7 58 . 4 59 . 2 66 00 
Cladocera : 7.4 2 . 3 20 . 5 14 . 8 17o2 9 . 0 
Copepoda : 47 . 6 25 . 4 22 . 0 26 . 0 23 . 4 25 . 0 
Ostracoda: 8 . 9 3 . 6 . 8 . 8 . 2 o.o 
l No qualitative collections were taken at Site 1, on May 
23, and 30 , due to f l ooding . 
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·Table 14. Number of zooplankton oreanisms per 100 liter~ of 
water at Sites 1, 5, and 6 on Polecat Creek, Coles County, 
Illinois, from Apr. 4, to Jun. 13, 1975. The quantitative 
calculations were computed from the examination of two 
replicate samples, each consisting of 200 liters of water 
poured through a No. 20 plankton net. 'counting was done 
with a Sedgwick-Rafter counting chctmber, conducting three 
survey counts per replicate sample. Also indicated are 
the percentage decrease from one site to another and the 
direction of decrease. 
Date of 
coll. 
4 Apr. 
11 Apr. 
18 Apr. 
25 Apr. 
2 May 
9 May 
16 May 
23 May 
30 May 
6 Jun. 
13 Jun. 
Mean: 
Site 1 
No./100 lo 
% 
Dec. 
24 
-
7ff1fa 
26 ~ 58% 
111 +- 31% 
924 ~ 81% 
32 
-
62% 
312 ~ 77°/o 
26 
-
3~ 
77 +- 77% 
55 (- as% 
131 -+ 38% 
45 ~ 42% 
160 
Site 5 Site 6 
No./100 1. 
'fo 
Dec. No./100 lo 
107 
- 59% 260 
62 ~ 63% 23 
161 
-
42% 93 
176 (- 27% 241 
85 ~ 11% 95 
73 +- 23% 95 
37 ~ 46% 68 
335 ~ 66% 115 
448 ~ 2% 459 
81 ~ 56% 185 
77 {- 73% 281 
149 230 
-83-
Table 15. J:,unber of different zooplankton species occurring at Sites 1, 2, 
3, 4, 5 , and 6, on Polecat Creek, Coles County, Illinois, from 21 Febo 
to Jun. 13, 1975. Numeric values occurring without parentheses were 
derived from qualitatively collected samples. Values which appear in 
parentheses were derived from quantitatively collected samples, involv-
ing 200 liter sronples. 
Dates of 
Collection 
21 Feb. 
28 Feb. 
'7 Mar. 
14 Mar. 
21 Mar. 
28 Mar. 
4 Apr. 
11 Apr. 
18 Apr. 
25 Apr. 
2 May 
9 May 
16 May 
23 May 
30 May 
6 Jun. 
13 Jun. 
Site 1 Site 2 
'7 10 
* 
10 
1 5 
6 12 
'7 9 
6 11 
'7 (3) 8 
6 (3) 3 
9 ( '7) 5 
12 (19) 16 
10 (5) 15 
13 ( 14) 14 
8 (4) 8 
* (3) 4 
* (5) '7 
11 ( 8 ) 5 
4 (6) 5 
Site 3 Site 4 Site 5 Site 6 
1'7 18 14 14 
10 21 20 16 
'7 15 19 15 
10 11 14 12 
'7 16 15 11 
13 10 10 14 
8 13 8 (6) 9 ( 10) 
4 15 11 (4) 4 (3) 
'7 21 12 (10) 5 ( 8) 
1'7 26 1'7 ( 14) 1'7 ( 13) 
9 20 14 (6) '7 (6) 
9 28 18 (9) 24 ( 9) 
5 14 18 (3) 9 (6) 
5 24 1'7 ( 12) 23 ( 8) 
9 26 26 ( 14) 18 ( 16) 
12 43 29 (10) 25 (15) 
'7 32 29 (6) 22 ( 14) 
*No qual~tative collections 
to flooding at Site 1. 
were taken on Feb. 28, May 23, and 30, due 
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Table 16. Diversity indices for the zooplankton of Polecat 
Creek, Sites 1 - 6, Coles County, Illinois, from weekly 
collections, February 21 to June 13, 1975. Numeric values 
are derived from the combined, qualitative collections 
taken during February, March, April, ?·1ay, and June respec-
tively. The equation used in computing the be low indices 
was D= -rp log2 p (Har r;alef, 1968) in which "p II equals 
the relatiie abundince, expressed as a cecimal f~action, 
of each organism occurring in the sam9le, and "D" equals 
the diversity index. Since the e quaticn uses log2 , "D" is 
expressed in 11 bits" (ie. binary units). The total number 
of organisms encountered. in each combined sample is given 
in parentheses. 
Month of coll.: Feb. 
No. of weekly 
coll. included: 2 
Site 1 
~,,_ 
2 .13 .. 
(34) 
Site 2 2 .13 
( 137) 
Site 3 2.18 
(244) 
Site 4 2.17 
( 1674) 
Site 5 1.80 
(1158) 
Site· 6 1.90 
(1048) 
Mar. 
4 
2. 92 
(54) 
3.21 
( 117) 
2.75 
(220) 
2 .51 
( 1310) 
2.64 
( 999) 
2.48 
( 852) 
Apr. May Jun. 
4 5 2 
3.59 3.10 
~} 
3 .04 
( 84) (100) (27) 
2.64 3.27 2.38 
( 137) ( 162) ( 26) 
2.64 2.33 3.55 
( 204) (235) (37) 
2.30 3.23 3.88 
( 1279) (2179) ( 888) 
2.57 3.58 4.17 
(394) ( 941) (369) 
2.49 3.76 4.05 
( 330) ( 720) (2:39) 
~~o qualitative collections were taken on Feb. 28, May 23, 
and 30, due to flooding at Site 1. 
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Pennak (1946) concluded that dissolved oxygen is never a 
limiting factor in unpolluted streams . Seasonal changes in 
~issol vea oxygen also appear to be unrelated to the perioaic 
flu~tuations of fresh water zooplankton (Edmondson , 1946) . 
This conclusion is supported by Eddy (1934) by his observa-
tion that the seasonal distribution of plankton seems un-
related , in gene r a l , since it is most abundant in summer. 
when dissolved oxygen is the lowest . 
Nitrogen nitrate : 
The nitrogen nitrate levels never exceeded 39 . 0 milli -
grams per liter during this study . Durham and Whitley (1971) 
and Brummett (1972) reported high values of 44 . 0 and 71 . 3 
milligrams nitrate por liter, respectively . The nata col -
lected by Brurrnnett (1972) show a general decrease in nitrate 
levels during ~arch and April , followed by a rapid increase 
during the first week of liay . This decline and increase 
cycle was observed dur ing this study . The application of 
fertilizers to farm land in the spring was prob ab ly responsi -
ble for some of this increase . Alcrich et al . (1971) cited 
fertilizer as the most likely source of increased nitrate 
in water while urban sewage and livestock wastes also con-
tribute appreciable amounts . The wastes from livestock p~s -
t11res and feedlots adjacent to Polecat Creek at Sites 1 , 3 , 
and 4 may have added more nitrates to the water . It was 
estimated by Reid et al . (1972) that the livestock population 
in that part of Illinois drained by the Wabash River contri -
buted untreated waste equ ivalent to that of 21.7 million 
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persons . 
Bot h this study and the ones done by Durham and i.vhi tley 
(1971 ) indicate that the higher levels of nitrate were loca-
ted at the upstream sites, near the town of Ashmore . Reid et 
al . (1972) found that all dwellings i n Ashmor e depend upon 
septic tanks for sewage disposal . The effluents from the 
majority of these tanks goes directly to storm sewers or 
field tiles and eventually into Polecat Creek . 
Sol uble (ortho- ) phosphate: 
Chance (1968) reported only one of his 20 phosphate 
measurements above 1 . 25 milligrams per liter for the impound -
ment above Site 6 . Brummett (1972) reported only one of 26 
phosphate measurements as exceeding 0 . 4 milligrams per liter . 
Durham and v.'hitley (1971) found 8 . 0 mill i erams phosphate oer 
liter at Sites 3 and 4 , respectively . These l atter data 
agree with the present study in that the higher levels of 
phosphate were found near the town of Ashmore . Hammond (1971) 
cites detergents as accounting for about 50 percent of the 
phosphate in waste water and for some lower fraction of the 
total aMount entering waterways. Duthie (1972) stated that 
the undilt1 tea waste water from an individual home has phos -
is 
phate content which" about two to two and a half times that of 
municipal wastes . It seems that septic tank drainage at 
Ashmore is one of the major sources of phosphate entering 
Polecat Creek and was the probable source of the suds appear-
ing downstream. 
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Total anc. calcium hardness: 
Both Durham and Whitley (1971) ana Brummett (1972) re-
ported total hardness which exceeded 470 milligrams per liter 
Caco
3 
for the lower 7.6 kilometers of Polecat Creek . The 
total hardness data from this study yielded no reading above 
300 milligrams per liter . It appears that the hardness of 
the water had decreased since 1972 . Perhaps the adcition of 
the new housing development at the south end of Ashmore and 
the subsequent increase in septic tank runoff volume has in-
fluenced the decrease in water hardness. Brurrnnett (1972) 
monitored his lowest total and calcium hardness levels during 
or following rainfall . While none of the very lowest calcium 
hardness values were associated with rainfall , there were 
significant dips in both total and cnlcium hardness on March 
28, May 30, and June 6 which followed heavy rainfall . 
It is doubtful that there is any relationship between 
fluctuations of total and calcium hardness and those of the 
zooplankton. Pennak (1953) states that most Cladocera occur 
in water containing a wide range of calcium concentrations . 
P.ydrogon ion concentration (pH) : 
There was negligible variation in pH among the sites on 
any given sampling da~e . Welch (1952) found that currents 
tend to keep pH uniform over considerable distances and re -
duce acidity which accumulates by the adr.ition of free carbon 
dioxide . Durham and Whitley (1971) collected from the lower 
7 . 6 kilometers of Polecat Creek 12 water samples which 
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averaged 06 above the 7 . 9 pH averag e found in this study . 
Chance (1968) took 17 water samples o~ the reservoir above 
Site 6 and found a mean pH value of 7 . 1 . Brummett (1972) re -
ported pH to range from 6 . 8 to 8 . 3 for this stream . 
Harrine; and Myers (1928) found that in general alkaline 
wate r s contain relatively few species of ploimate rotifers 
but a large number of incividuals , while acid waters contain 
large numbe r s of species but few individual s . During this 
study 26 of the 34 rotifers identified were of the order 
Ploima with only Leoadella and Brachionus species becoming 
truely numer ous . Penn ak (1953) cites Rr a chionus as an al -
kaline g enus and Lepadella as an acid e enus . Contrastine;ly , 
Edmonds on (1959) described Lepacella as having many species 
that are likely to be found commonly in hare water . Hutchi -
son (1967) described Br achionus species as almost always 
found in slightly, if not extremely alkaline waters . No 
species of Brachionus wa s r ecorded by Ahlstrom ( 1940) in 
waters more acid than 6 . 6 pH and in nearly every locality in 
which its members are conspi cuous , the wate r is alkaline . 
Eddy (1931) found Brachionus species v ery scar ce in sink hole 
ponds in southern Illinois which had 6 . 6 and 6 . 8 pH values . 
Hoff ( 1 942 ) found that most species of Ostr acoda do not ap-
pear to toler ate waters which are strongly acid . 
Stream velocity : 
Schmitz (1961 , c i ted by Hynes , 1970) studied the mean 
current velocity of water required to initiate movement of 
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different bottom deposits . He found that 1.0 to 1 . 4 meters 
per second was necessary to move coarse gravel in clear water . 
No smaller grains than coarse gravel were found at Site 2 
which exhibited a mean velocity of . 9 me ters per second . The 
mean velocity at Site 3 was . 74 meters per second , but the 
substrate was a mixture of large stones , medium gravel , and 
coarse sand . Schmi tz also determined that medium gravel re -
quired . 6 to .a while coarse sand needed only .3 to . 5 meters 
per second velocity of initiate movement . Probably the 
coarse sand found at Sites 3, 5 , and 6 was held in place by 
the matting effect of algal growths and detritus . 
The mean velocity value of . 46 meters per second at Site 
1 does not show a true picture of the normal current at this 
location. This discrepancy exists since Site 1 has neglig i -
ble current when the Embarras River re aches flood stage . Nor-
mally this site had a velocit y ranging between . 5 and .6 
meters per second . This rate of flow was quite sufficient 
in preventing the deposition of silt upon the sand wh ich was 
continually arriving from upstream . 
Pennak (1946) concluded that qualitatively , there ar.e no 
basic differences between the true plankton of running and 
standing water , the same taxonomic groups being present in 
each . However , from a quantitative standpoint , one of the 
greatest deterents to the development of a plankton popula-
tion is a strong current . The above 11 rule - of - thumb" is in 
compliance with the findings of this study. The main g roups 
of zooplankton could be found at all sites but greater popu -
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lations were encountered at the more stable , upstream sites . 
AlthouGh most of the 0-ata conform to the above generaliza -
tion , there are several important exceptions which will be 
discussed later in this section . 
Turbid i ti : 
Even though Polecat Creek has the re putat ion of having 
very clear water , heavy r ainfall c an cause turbidity up to 
an estimated 1?50 F . T . U. Chance ( 1968) , Durham and v!hitley 
(19?1) , and Brunnnett (19?2) re ported turbidity highs of 12 0, 
l?O, . and 1?5 F.T . U., res pectivel y for port ions of Polecat 
Creek with most readings falling below 30 F . T. U. Jackson 
turbidity units (J . T.U. ) approximate Formazin turbidity un i ts 
(F .T. U. ) ( Hach , 19?3) . The rel atively slow currents at Sites 
4 - 6 a llowed much of the acquired particles of turbidity to 
settle ou t while the fast currents of the downstream section 
maintained the suspens ion of sediment particles unti l their 
eventual addition to the waters of the Embarras River . The 
spates produced by heavy rainfall also appear to d i s l odge 
severa l species of zoopl ankton off the bottom or f rom attach-
ed growths . The presenc~ of 11 species in the qualita tively 
collections which occurred exclus ively during periods of high 
tur bid ity indicate that these organ isms may not be entirely 
free - swimming , but more associated with a substrate in Pole -
cat Creek . It is therefore probable that the following 
speci·e s have some associat ion with a substrate : Brachionus 
havanaensis , Platy ias patulus , Ceriocaphnia lacustris , 
Kurzia l ntissima , Noina affin is , l-~ . br o.chi nta , M. micr ur~, 
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Polyphemus pediculus, Ectocyclops phaleratus, Mesocyclops 
~ ' and Orthocyclops mod e stus . Both Brooks (1959) and 
Pennak (1953) described C. lacustris ~s lirnnetic and Kurzia 
latissima and Orthocyclops modestus as found among aquatic 
vegetation . Wilson and YeRtman (1959) found that l"1esocyclops 
edax is also lirnnetic . Although some of the above species 
may be described as linmetic in the literature, it is likely 
that they are also associated with the substrate for feeding . 
Air and water temperature : 
Hazelwood and Parker ( 1 961 ) refer to temperature as 
being the most important single physical factor in determin-
ing the population size of the Crustacea portion of the zoo-
plankton. Reid ( 1 961) , Welch ( 1 952), and Edmondson (1946) 
cite temperature and food as the most obvious limiting fac -
tors which could have a physiolog ical effect. By affecting 
the rates of feeding, reproduction , length of life , and rate 
of developmento Hutchinson (1967) found the rate of egg de -
velopment in Copepoda to be highly temperature dependent . 
Most life cycles of calanoid copepods are re l ative l y long , 
considerably longer than those of pl anktonic Cladocera. In 
reference to Cladocera, the effect of increased temperature 
is to increase the rate at which molts succeed each other and 
to decrease not merely the instar length but also the len~th 
of life . 
Van ' t Hoff ' s pr inc i ple (Reid , 1961) holds that the rate 
at which biolog ical processes proceed is increased nearly 
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t wo - fold with each 10° C. rise in temperature . As a rule , 
plankt on abundance is g reater in summer than in winter , some -
.times increasing four - fold or more du~i ng a short time in 
spring . Some species , however , exhib it winter pulses, often 
producing large numbers underneath ice cover ( Reid , 1961) . 
Summar y of environmental oarameters : 
Reinhard (1931) found that when various chemical param-
eters , rive r height, and plankton populations are plotted 
together , the amounts of inorganic substances vary more 
closely with the rive r heights than they do with biological 
facto r s . Pennak (1946) emphasized that the quantitative 
nutri ent principle is true only in a 80neral way, but the 
correlation is not direct and includes many exceptions . 
Hutchinson (1g44) concluded that clear cut correlations be -
tween chemical condit ions and the qualitative composition of 
zooplankton are not to be expected . A correlation between 
two factors may be a manifestation of cause and effect or it 
may be due to the fact that both factors vary synchronously 
and proportionally because they are both controlled by a 
thir d , e·xtrinsic force (Reinhard , 1931) . Generally , the 
three environmental forces which affected the downstream and 
seasonal fluctuations of t he zooplankton community of Polecat 
Creek were temperature , vel oc ity, and rainfall . 
Zooplankton community: 
The only stucies done previous to this one which in-
volved zooplankton collections from Po l ecat Creek were per-
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formed by Chance ( 1968), McCoy ( 1969) , and Durham nnd 
~~itley (1971) . When reference is made to the above studies 
it should be kept in mind that they involved the total zoo-
plankton whereas this study was limit~d to consider only 
Rotifera , Cladocera , Copepoca , and Ostracoda . 
Two studies have been conducted at the large quarry 
pond upstream from Site 6 . Chance (1968) took bi-weekly 
tows with a No . 12 plankton net, behind a rowboat, between 
March 7 and Hay 23 . He identified 19 genera and nine species 
of Rotifera , eight genera and seven species of Cladocera , 
three genera of Copepoda , and Ostracoda . Four Rotifera 
(Cuplela~a~is sp ., ~iEhanes senta , Hexarthra mira , Kel l i -
cottla longisoina) and two Cladocera (Ophryoxus r:rac ilus, 
Simocephalus serralatus) were found in collections by Chance 
that were not encountered in this study . 
Between July 12 and 13 McCoy ( 1969) conducted a 48- hour 
study of the zooplanlcton of the same quarry pond , also tm? -
ing a No . 12 plankton net behind a boat . His results yielded 
the identification of 11 genera and two species of Rotifera , 
six geners and two species of Cladocera , two genera of Cope -
poda , and no Ostracoda . One Rotifera (Collotheca sp .) and 
one Cladocera (Simocephalus sp .) were reported from his col -
lections but were not encountered in this study . 
The lists of organisms that Chance and McCoy found were 
very similar even though thei r collections were made during 
different seasons of the year . Their collections show much 
less variety of or~anism~ than the collections taken for 
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this study . Chance found only two species of Br achionus , 
whereas this study r evealed a total of nine species of this 
genus . Perhaps their ~e thod of taking plankton tows in open 
water at tributed strongly to the smaller variety of zooplank-
ton coming in contact with the plankton net . The methods 
used for the present study involved many mor e coll ections 
fr om a wide v a riety of localities , which were taken nearer 
the substrate , over a lon5 er period of time , thus y i elding 
a longer list of Crustacea and Rot ifera . 
As part of a compr ehensive , biological study of t he 
streams of Coles County, Durham and Whitley (1971) examined 
14 plankton samples from Polecat Creek and found one benus 
of Rotifera, two eenera Copepoda , and the absence of Clado-
cer a and Ostr acoda . Because of the comprehensive nature of 
this pr evious study, the bulk of the p l ankton data were re -
ported iri n umber of organisms per liter and not as to compo-
sition . 
Since the travel time for·the water f l owing from Site 6 
to Site 1 was estimated at less than seven hours, it is 
unli ke l y that any of the zooplankton collec ted in Polecat 
Creek was p r oduced in the main channel . Eddy (1934) found 
that in young streams , plankton does not begin to deve l op un-
til the water is more than a week old . The primary place of 
z ooplankton procuction was the series of quarry pones located 
south of tbe town of Ashmore . Pool are Rs and backwaters 
alonG the course of the stream may have also prov ided a 
stable environment for acd itional reproduction and develop-
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ment of the zooplankton. These scattered populations 
would be added to the channel during flooding. 
Reinhard (1931) concluded that if all other variables 
are kept equal, the plankton procuction of a stream is in-
versely proportional to its velocity. Kofoid (1908) stated 
that waters of young streams contain little plankton, but if 
the same water is impounded for 10 to 30 days, an abundant 
crop of plankton will be produced. Apparently this is the 
case in Polecat Creek. The portion of the stream east of 
Ashmore drains cropland along the 14.5 kilometers of its 
banks and within a few hours reaches the series of quarry 
ponds. Here the water spreads out over these shallow im-
poundments where movement is negligible to nonexistent. The 
impoundments provide a very stable environrr.ent for the pro-
duction of an abundant zooplankton crop. However, some zoo-
plankton is constantly being lost at the outlets of the quar -
ry ponds, especially when heavy rainfall raises the water 
level in the stream. Kofoid (1905) and Galsoff (1924) both 
noted that flood waters tend to dilute the amount of plankton 
found in waters of large rivers. The effect in Polecat 
Creek is to wash the organisms from the impoundments and 
send them downstream. After leaving the impoundments the 
zooplankton is then subjected to rapids and riffle areas 
which are common along the remaining 7.2 kilometers ·of the 
stream where it experiences a 24-meter drop in elevation. 
This portion of the stream probably eliminates many of the 
individuals by the abrasive action and settling effect of 
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turbulent waters . Besides the silting- out effect on Crusta-
cea , Wi l liams (1966) found that silt also always reduces the 
number of rotifers and observed that they are general ly less 
common in silty rivers than they are in clear ones . 
Injury and mortality of plankters may be very high at 
times . of flood (Welch , 1 952) . In the Mississippi River , 
Galsoff (1924) noted that 60 percent of the plankton was elim-
inated by going through the Rock Island Rapids . It wa s prob -
able that these plankters were ~estroyed by the collision 
with suspended sand grains and by inpact against the substrate . 
Brachionus and Lepadella were the most characte ristic 
and important Rotifera eenera found in ~olecat Creek during 
this study . These genera almost always composed the bulk of 
the rotifers and sometimes the entire zooplankton fauna . 
Brachionus urceolaris exhibited a very strong pulse from the 
beginning of the study to about the middle of March . Kofoid 
(1908) described B . urceolaris as cosmopolitan in smaller 
bodies of water . By the end or March, B. calyciflorus was 
increasing in frequency of occurrence until it reached a 
plateau in April when it comprised more than 50 percent of 
the zooplankton . By the first of May , B . calyciflorus had 
ended its long- term pulse . It was not until May 23 when 
both Lepadella sp . and B. bidentata be gan~ strong increase 
of about equal magnitude . The increase in Lepadell!Lsp . was 
very short - lived (less than two weeks) , whereas the pulse of 
B . bidentata extend until the end of the study . Br nchionus 
ouadridcntatus exhibited a minor pulse which lasted less 
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than two weeks around May 30 . June 13 experienced small in-
creases in~ · angularis and~ - calyciflorus . 
For the entire study period the most common and char -
acteristic member s of Cladocera were Alona affinis and Chy-
dorus sphaericus , with the latter species being present in 
the majority of collections . Pennak (1953) and Brooks (1959) 
described Chydorus sphaericus as one of the most common of 
all Cladocera and stated that Alona affinis is usually abun -
dant everywhere in vegetation and littoral zones . Kofoid 
(1908) described Chydorus sphaericus as a vernal plankter 
with a well defined pulse in March through June which includ-
ed 95 percent of the total annual Chydorus population in the 
Illinois River . Alona affinis was found to appear in the 
Ill i nois River in the last part of October , as temperatures 
approached 5° c. and remain until the end of June , when the 
summer maximum of 27° C. was re - established . Hynes (1970) 
observed that crustaceans , which are so important in still-
water plankton, are rarely numerous in the open waters of 
rivers , and those that are found there usuall y belong to the 
genera CycloEs , Bosmina , Alona , Chydorus , and DiaEtomus . In 
Polecat Creek both Chy dorus sphaericus and Alona affinis 
appeared to be affected by the trip downstream to a lesser 
degree than some other cladocer ans . The ability of these 
t wo species to better withstand the abrasive actions of tur-
bulent water is probably due to their round shape , small body 
size , and reduction of appendaGes . The above morpholog ical 
modifications would also prevent the settling- out of the 
organisms with the sediment in turbid waters . Ryl ov ( 1940 , 
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cited by Hynes, . 1970) found that cladocerans ingest sil t and 
sand grains which become caught by their complex legs in 
turbid waters, become heavier , and sink. 
In late May and early June , cladocerans such as Cerio-
daphnia reticulata, Diaphanosoma brachyurum, and Moina brach-
iata exhibited an increase which was observable only at the 
upstream sites (4 - 6) . Almost none of these forms e ver 
reached the downstream sites (1 - 3) during this increase . 
The reason for the absence of the~e forms at the downstream 
sites may have been two - fold . It is possible that (1) most 
were able to actively avoid being washed out of the quarry 
pond and (2) those that did flow through the outlet were 
most likelydestroyed by the abrasive action of the turbulent 
waters found downstream. 
Rice (1961, 1962) and Fleminger and Clutter (1965) per-
formed laboratory s~udies which proved that the marine cope -
pod ~lanus , and certain mysids have the ability to preceive 
and respond to , chang es in hydrostatic pressure . Smyly (1968) 
found evidence that the fresh water crustaceans , Daphnia 
h y alina and Cyclops l eukar ti coul d avoid approaching objects 
by light pe r ception alone . Woltereck (1908), Andre' (1926) , 
Chandler (1939), Brook and Woodward (1956) , and . Ruttn er (1964) 
found that plankton tend to avoid the outlet areas of lakes. 
Ruttner (1964) said that the good swimmers , especially the 
Crustacea, are frequently able to avoid the outlet and so 
escape being carried out of the lake, perhaps exhibiting a 
ne gative rheotropism. Hynes (1970) found that crustaceans 
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can maintain themselves only against flows of up to a few 
millimeters per second . The very retarded movement of water 
through the quarry ponds , especially the larger one above 
Site 6, probably provided ample time for the strong swimmers 
to reach the quieter waters within the impoundments . 
Since Coriodaphnia reticulata, Diaphanosoma brachyururn, 
and Moina brachiata were large in size and possessed well 
developed swimming appendages , they could , im most cases , 
avoid being swept out of the impoundment by their avoidance 
response to the current . Those individuals which could not 
effectively avoid the current of the outlet were eventually 
eliminated by destruction . Presumably more organisms would 
be swept out of a reservoir during flooding . Once the strong 
swinnners have been swept through the outlet, their well 
developed , spralling appenda~es immediately become a hazard 
as they are subjected to the grinding action of the stream 
below the impoundments . The strong swimmers and other deli -
cate forms are presumably destroyed in a manner similar to. 
which a delicate piece of coral would be retluced in a pound-
ing surf. 
The most commonly occurring representatives of Copepoda 
were nauplius larvae, cyclopoid copepodids , and Eucyclops 
aGilis . The almost inevitable presence of nauplius larvae 
1n every collection was just about as predictable as the 
frequency in which these forms were the dominant copepod 
representative. Besides being the dominnnt copepod forM of 
almost every collection, nauplius larvae were frequently the 
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predominant zooplanters, especially at the downstream sites. 
Probably due to their large numbers, small size, and very 
reduced appendages, nauplius larvae exhibited the greatest 
resistance to destruction of any of the zooplankters. This 
conclusion is in contrast to the findings of Ruttner (1956, 
cited by Hynos, 1970) who determined that rotifers were more 
persistent than copepod nauplius larvae during the down-
stream decrease from a lake. Although to a lesser degree, 
cyclopoid copepodids and Eucyclops agilis were also resis-
tant to elimation by destruction . All of the above forms 
experienced their highest frequency occurrence values be-
tween late April and early June. 
Copepodids and adults from other copepod orders rarely 
appeared except after a heavy rainfall had churned the bottom 
sediments and made forms such as the harpacticoid and benthic 
cyclopoid copepods available to the open waters. 
The nauplius larvae were the most connnonly encountered 
Ostracoda form. Although the adult forms are characteristi -
cally benthic, their larval stages frequently occurred in 
open water . Perhaps the small mass of the ostracod nauplius 
larva, which was very similar to that of the copepod nauplius 
larva, may have provided the necessary buoyancy for these 
forrns to be a member of the free-floating, plankton communi -
ty. 
On the basis of the morphology of well developed swim-
ming appendages and open water occurrence, the following or-
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ganisms are probably among the strong swimmers of the zoo-
plankton of Polecat Creek: Ceriodaphnia lacustris, £• mega-
lops, £• reticulata, Daphnia longispina, ~. pulex, Diaphano-
~ brachyurum, Moina brachiata, Eucyclops agilis, and fil 
aptomus pallidus. Because Copepoda are better adapted for 
rapid movement (Szlauer, 1964, 1965, cited by Smyly, 1968), 
both Eucyclops a3ilis and Diaptomus pallidus are probably 
much stronger swimmers than any of the above-mentioned cla-
docerans. 
Possession of a hard covering such as a stiff lorica or 
carapace would be a logical advantage for an organism to with-
stand the abrasive action of turbulent water. Apparently a 
stiff lorica may aid but is .not entirely essential in pro-
tecting rotifers from abrasion. Buoyancy and the ability to 
retract delicate structures are probably the major factors 
which help proter.t rotifers from the repeated collision with 
the substrate to which the heavier Crustacea are normally 
subjected. 
The greater abundance of rotifers which exit the im-
poundment outlets increases the probability that some would 
survive to be collected at a downstream sampling site. 
Chandler (1937) concluded that the qualitative decrease of 
lake plankton entering a stream is related to (1) the volume 
of the lake plankton entering the stream, (2) water level, 
and (3) amount of aquatic vegetation at the outlet. 
From the collected data it is apparent that the follow-
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ing se l ected oreani sms mi ght possess adaptati ons for wi th-
standing the abras i ve actions of turbulent wate r s : Synchaeta 
sp . , Philodina sp., Chy dorus sphaericus , Alona aff i n i s , 
Bosmina longirostris , copepod nauplius larvae , cyc l opoid 
copepodids , and ostr a c od naupli us larvae. All other organ-
isms not included in the above list , especially the good 
s wimmers , are probab l y more susceptible to destruction in the 
lower portion of Pol ecat Creek. 
One short - coming of reporting the percent frequency 
occurrence of an organism is the difficulty in monitoring 
the fluctuations of its associated mem'rers of the zoopl an kton 
community as the group moves from site to site . The pu l se of 
Lepadella sp . on May 23 se r ves as a pri me example for de -
scribing why such scrutiny of the data i s important . At Sites 
5 and 6 on May 23, Lepa§ella sp. composed about 20 percent of 
the community because its · competing members (Bra chionus ]?l -
dentata , ~ . calyciflorus , Euchlanis sp . , and cope pod nauplius 
larvae) comprised 47 percent of the total which averaged 
about 300 organisms for the two sites . When Lepadella sp . 
was monitored at the S i te 4 impoundment , its 3 . 7 percent 
val ue gave no hint of a pulse since the above competing mem-
ber s of the community had incr eased to 83 . 0 percent of the 
768 organisms counted . When t he pulse of Lepadella sp . was 
moni tored on the same date at S i tes 2 and 3, the competing 
members of the community exhibited only a meager one to 
three percent of the total , l eaving a 90 percent value for 
Lepadella sp . Since very few zooplankters were able to 
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withstand the vigorous trip downstream , those that did sur-
vive, even in small numbers, commonly expressed a very high 
percentage of the much reduced total. Frequently those 
members of the community that were abundant at the upstream 
sites were never encountered downstream, thus allowing the 
few surviving organisms to exhibit exagger ated percentage 
values at the downstream sites . This phenomenon not only 
operated for Leeadella sp . but also for Synchaeta, some 
unidentified nonloricate rotif'ers, copepod nauplius larvae , 
and ostracod nauplius larvae. 
Combined qualitative data: 
The combined qualitative data or Table 12 give further 
support to the idea that the organisms which can survive the 
rigorous trip downstre am usually show an incre ase·· in their 
percent f'requency oc currence. The data show that the two 
most resistant groups , Copepoda and Ostracoda (mostly com-
posed or nauplius larvae) i ncreased their percent frequency 
occurrence as they traveled downstream, while the more sus-
ceptible Rotifera and Cladocera experienced a · decrease . Ap-
parently !'ewer Rotifera and Cladocera were able to reach the 
downstream sampling stations than Copepoda and Ostracoda . 
Also, the much larger numbers of zooplankters encountered at 
the upstream sites are indicative of the higher productivity 
and stability of the environment found in the quarry ponds 
as compared to the running water below the impoundments. 
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Qualitative vs . ~uantitative method : 
By a comparison of the two col lection methods (Table 13) 
it was determined that the qual itat i ve me t hod underestimated 
the Rotifer a and Copepoda anc over-esti mated the Cl adocera 
and Ostracoda portions of the zoopl ankton community when 
compared to the quantita.tive method . 
The gr eat descr epancy between the number of organisms 
col l e c ted by the two methods should be ·expec ted . The quan-
t i tativ e method used in thi s study invol ved a measured , 200-
l ite r vol ume of water , whereas t h e qualitative method cal cu-
lated f or a 10, 000-liter v o l ume to contact a submerged plank-
ton n e t . Ev en though the vol ume c a lcu l ations for the quali -
tat ive method were far f r om a ccurate, the submerged net 
t echnique was able to collect a greater number of organisms . 
It was very evident that the hindrance to water f l ow 
c aused by the p l ankton net meshes allowed only a percentage 
of the water contacting the net to be filtered. Hensen 
( 1895 ), Kofoid ( 1903) , Welch (1952) , Barnes and Tranter 
(1964 ), Flemrninger and Clutte r ( 1 965) , Smith et al . ( 1968) , 
and Likens and Gilbert (1970) discuss an incapac i ty of a 
plankton net to accept all the water with which its aperture 
comes in contact . The filtration effic i ency of a plankton 
net has been found to be i nfluenced by mesh size , age , dry-
ness of the bol ting s ilk , shape of the net , clogging by 
algae and suspended sediments , velicity of the current , an d 
season of the ye a r . An in- depth analysis of the above i n flu -
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ences upon the results of the qualitative method of sampling 
is, however, beyond the scope of this paper. 
It is possible that some adult copepods and cladocerans 
were able to avoid the net aperture by reacting to the 
changes in hydrostatic pressure occurring in front of the 
plankton net. The strong swimmers, which are capable of 
sensing the approaching net, could actively avoid capture by 
using the same response they exhibit for avoiding the out-
lets of lakes. Most of the research on avoidance of zoo-
plankton to an approaching plankton net involves marine or-
ganisms but is probably applicable to freshwater situations. 
Flermninger and Clutter (1965) found that zooplankton may be 
oriented initially in any direction relative to the trajectory 
of a sampling device and still disperse away from the path of 
the device. This avoidance behavi or will be increased if · the 
animals are capable of oriented movements. McGowan and 
Fraundorf (1966) concluded that larger zooplankton are capa-
ble of some avoidance, but that the smaller species are not. 
The use of a bucket in the quantitative aampling probably 
nullified any avoidance behavior efforts that the stronger 
swimmers may have exhibited. 
Some of the smaller and more buoyant forms such as 
copepod nauplius larvae and the smalle r rotifers may have 
either been ejected from the net by the backwash-action cre-
ated at the net aperature, or , to a les ser extent, passed 
through the larger No. 12 mesh size. Any loss of the smalle r 
zooplankters throueh the meshes of the No. 12 p lankton net 
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was prohabl y very minimal since the mesh size was quickl y 
reduced by clogeing fr om the suspended sediments . 
Tabl e 12 indicates that both the qualita tive and quanti -
tative method collected about the same number of orga nisms at 
Site 1 . Possibly the absence of severe clogging of the No . 
12 net used in the qualitative method and subsequent loss of 
the smaller organisms through its meshes may have resu l ted in 
the collection of a number of or ganisms similar to that 
which was retained by the small- volume , quantitative method , 
using a smaller mesh (No . 20) plankton net . 
Zooplankton populations : 
The zooplankton populations in Polecat Creek at Sites 1, 
5 , and 6 never exceeded 10 organisms per liter (Table 14) . 
In most instances the population exhibited a decrease as it 
traveled the 210- meter distance from Site 6 to Site 5 . The 
magnitude of this decr ease averaged 14 percent , but ranged 
from two to 73 percent . There were also three instances of 
a downstream increase between these two sites (April 11 , 1 8 , 
and May 23) . Possibly the locati on of a small quarry pond 
between Sites 5 and 6 (Fi g . 1 ) may have augmented the popu-
l ation of the stream. However , no data are available to 
support such a supposition nor was there any coincidence of 
these increases with any environmental f l uctuations , such as 
rainfal l. 
The debris , fallen trees , g rowths of aquatic macrophytes , 
and frequent riffle areas may have been the causative fac -
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tors for the downstream population decreases between Sites 
6 and 5. Chandler (1937) found 54 and 37 percent decreases 
of total plankton over a 20-meter section of an unpolluted 
stream. He determined that the straining efficiency of 
heavy mats of Lyngbya occurring in this section to be the 
agent for such dramatic decreases. Upon removal of the mats 
of Lyngbya, there was no more than a one percent decrease 
over the . same 20-meter distance. Chandler also monitored an 
88 percent decrease of total plankton over a .5 kilometer 
section of a similar stream. Later he determined that log 
jams, large accumulations of leaves, dead vegetation, and 
fallen branches were coated with slimy sediments to which 
many of the open-water plankters seem to adhere. This same 
.5 kilometer section showed only a 38 percent decrease when 
this section of the stream contained little debris. 
The decrease in population from Site 5 to Site 1 ranged 
30 to 88 percent. However, three instances of downstream 
increases resulted in a downstream increase of seven percent 
of the mean values (Table 14). The downstream decreases 
were more common and were probably caused by the elimination 
of organisms from the lower section of Polecat Creek. 
The source of the unusually high population at Site 1 
on April 25 was most likely the extensive backwater areas 
on either side of the banks at this location (Fig. 1). These 
extensive, shallow areas were separated from the main channel 
by a few inches of bank height and usually had lush growths 
of algae over their silty bottom. Although not proven by 
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sampling, such a nutrient-rich environment could produce a 
massive crop of zooplankton wi thin a short period of time . 
When the 4 . 95 centimeter rainfall of April 24 (Fig. 10) 
r aised the water 1evel at Site 1 , it also flooded these 
backwate r areas. The inundation of these presummed , plankton-
rich backwaters by the r elatively barren flood water probably 
provided the organisms for the local increase on April 25 . 
The shallow backwaters at Site 1 may have generated a 
zooplankton community quite different from that which was 
f ound in Polecat Creek. On April 25 Philodina sp . was the 
predominant zoopl ankter (30 . 5 per cent) in the quantitative 
sample from Site 1. It would seem logical to a l so find 
Philodina sp . as the predominant .f orm in the qualitative col-
lection for Site 1, since the t wo me t hods were performed a l-
most simutaneously. However , the qualitative sample for S i te 
1 on April 25 showed Philo rl i~ sp. compr is ing only 1 .9 per-
cent and Brachionus calycifl orus as the predominant for m 
(43 .4 pe r cent) . B . calyciflorus was the predominant zoo-
pl ankter for a ll other colle c tions made on t hat date . A 
possible explanation for the almost absence of Philodina 
sp . in the qualitative sample may be the inability of the 
wider meshes of the No . 12 net to retain such soft - bodied 
forms as Philodina sp . Likens and Gilbert (1970) found that 
another soft-bodied rotifer, Polyarthra , appeared to squeeze 
through the small apertures of a plankton net more readily 
than hard - bodied forms such as Keratella . The net used for 
the qualitative method was a No . 12 and the one used for the 
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quantitative technique was a No . 20 Philodina sp . may have 
been able to sqeeze through the larger meshes of the No . 12 
'net but retained by the smaller mesh, No . 20 net . 
There appears to be a slight coincidence of high turbid -
ity and the population increases to over 100 organisms per 
liter . This association could possibly be due to the addition 
of benthic and periphyton plankters by increases in water 
velocity. 
S pecies varietx: 
On the basis of the number of species occurring in a 
g i ven col lection (Table 15) and the number of org anisms col -
lected (Tab l e 12) it may be conc l uded that the upstream por -
tion of Polecat Creek (Sites 4 - 6 ) are more stable and pro-
ductive than those found downstr eam. 
The smaller volume used for the quantitative method was 
responsible for encounterine fewer species than the large -
volume , qualitative method . As mentioned previously , turbid-
ity did not seem to greatly influence increases in popu-
l ation . However , there appears to be more evidence to sup-
port the idea that turbidity increases the number of species 
encountered in a collection by scraping benthic forms of£ the 
substrate and attached growths and making them avail ab l e to 
the open waters . 
Species diversity indices: 
Diversity is often defined as simply the number of 
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species occurring in a collection. Such a definition does 
not take into account the relative abundance of each species. 
·clearly some measure is needed to incorporate information 
about the relative abundance of species when comparing the 
diversity of two or more communities. The above requ.irement 
redefines species diversity as the importance of number and 
relative abundance of species in the taxon or trophic level 
under consideration in community comparisons (Uetz, 1974). 
Several methods for mathematically expressing the species 
diversity of a community have been deve loped within the last 
30 years. Although there are now about 30 species diversity 
measures (Uetz, 1974) , the Margalef, (1968) information 
equation (D= -I: p
1 
l og2 p1 ) was round suitable for this 
study. 
Diversity is a measure or predictability. Species di-
versity is high when it is difricult to predict the exact 
species of an organism randomly chosen from the community, 
and low when it is not. The greater the number of categor-
ies (species) and the more nearly equal their numbers, the 
less is the predictability, and the gr eater is the diversity 
(Pielou, 1Q66). If there is only one species in a community, 
for example, the uncertainty o.f' a random sample containing 
this organism is zero. Likewise, the divers ity value will 
also equa l zero, because the relative abundance of the single 
organism= 1.0 and 1.0 log2 =0. For any given number of 
species, diversity will be greater if the species are equally 
abundant (Wilson and Bossert , 1971). 
/ 
\ 
.' 
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The plankton collections yielded 71 zooplankton taxa 
(Table 2) for Polecat Creek and resulted in monthly, species 
diversity values which ranged from 1.80 to 4.17 (Table 16). 
During a 12-month study of Keystone Reservoir, Oklahoma, 
Koschsiek et al. (1971) collected a total of 44 taxa of zoo-
plankton. More than half (26) of his list of 44 taxa were 
found in Polecat Creek. He also computed species diversity 
indicies using the identical information equation by Mar-
galef (1968) and found values ranging from 1.19 to 3.43. 
Since the upstream portion of Polecat Creek showed the 
highest upper range of diversity values it may indicate an 
older or more mature community than that found in the larger 
Keystone Reservoir which exhibited the lower values. 
The smooth diversity increases from one month to the 
next at Sites 4 - 6 may have been influenced by the stable 
habitat of the upstream sampling stations. Pianka (19?4) 
described three ways in which communities may increase their 
species diversity: (1) greater range or amount of resources 
(more niches), (2) each species may exploit a smaller frac-
tion of resources (smaller niches), or (3) existence of a 
greater degree of niche overlap between species (sharing of 
resources). It is very prob able that the nutrient-enriched 
habitat and idle waters of Sites 4 - 6 provided ample niches 
and resources for the production of an increased diversity. 
In general, more links in a food web (MacArthur, 1955), more 
cases of parasitism, symbiosis, etc. (Margalef, 1968) pro-
mote greater stability of a system. Increased stability, 
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which is usually correlated with an increased number of 
species , increases diversity. 
' 
I 
It may appear a bit strange tha t the s l owly flowing 
water of Sites 5 and 6 exhibited a gre ater diversity than the 
stable habitat of the Site 4 impoundment. Competition among 
zooplankton species in the Site 4 impoundment seems to be 
responsible for making the relative abund ance of each species 
less nearly equal, thus yielding a lowe r species dive rsity 
value. A prime illustrat ion of this type of competition can 
be f ound in the case of Lepadella sp. and its competing con-
stituents on May 23 , wh i ch was pr eviously discussed on page 
102. Competition acts to decrease diversity by causing un-
equal populations of several species in a c ommunity . Re -
s trictions by one species on another (different i a l g rowth 
rate, reproductive pulses , crowd ing , etc . ) shift the popula-
tions of the community from the state of near ly equal abund-
ance , and consequently reduce di versity (Roth , 1967). An-
other poas i ble source of the diversity depr ession experienced 
at Site 4 was the location of a crowded cattle pasture ad j a -
cent to its banks . In addition to the normal runoff from 
this well-used cattle pasture , animals could free l y enter the 
impoundment or stream to excrete directly into the water. 
Prather and Pr ophet (1969) determined that a decrease in 
species diver sity can be caused by r unoff from commercial 
feed l ots . Similarly, Wilhm and Dorris (1968) found that,) 
organic pollution results in a depression in diversity of 
benthic macroinvertebr ates . / 
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The irregular, monthly fluctuations of species diversity 
values for Sites 1 - 3 were most likely due to the selective 
nature and instability of the turbulent water present in the 
downstream portion of Polecat Creek. There is also a possi-
bility that these downstream values may be overrated since 
there were very few organisms .encountered in the collections 
from these stations. Margalef (1968) suggested that the spe-
cies diversity of plankton in turbulent water may be excessive 
in small samples due to the continued destruction of their 
spatial distribution by the churning water. However, such 
an overrated species diversity curve soon flattens and re-
mains nearly constant as the sample sizes increase. 
The most obvious change in species diversity of the 
Polecat Creek community was its coinciding increase with the 
succession of seasons. Uetz (1974) noted that one major 
trend which has been repeatly observed is that communities 
tend to diversify in time as ecological succession occurrs. 
Early successional stag es have lower species diversity, and 
later stages have increased species diversity. Margalef 
(1963) found this rule to operate in microcosm pond water 
succession in the laboratory, while numerous field studies 
have confirmed this observation. During a seasonal succes-
sion, species diversity usually increases very rapidly 
through an "overshoot11 and then decreases before leveling off 
in a fairly stable pattern before declining (Roth, 1967). 
Population densities often show this trend, especially in 
secondary succession on upland areas (Odum, 1959). Kochsiek 
et al. (1971) found that the zooplankton deversity in the 
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Keystone Reservoir, Oklahoma decreased slightly through early 
winter and decreased abruptly and reached minimum values in 
late winter and early spring, after which they increased to 
the initial values. Evidently this study had be gun during 
the late winter minimum and ended when the diversity was 
exhibiting its annual, rapid increase. 
Some physiochemical conditions have shown correlation 
to the changes in species diversity values . Kochsiek et al. 
(1971) found that the inverse relationship between tempera-
ture and dissolved oxygen resulted in a negative correlation 
between diversity and oxygen and a positive correlation be-
tween d iversity and temperature. 
Probable changes in the zooElankton community by the con-
struction of a reservoir: 
The major limfting factor in plankton production in 
Polecat Creek is the presence of a current. Even though the 
series of quarry pon ds is the main source of plankton pro-
duction, periods of inundntion always alter the wat e r level 
and flow within these impoundments. While monitoring the 
fifteen-month filling of Devil's Kitchen Lake, Illinois , 
Fi~ld (1960) reported that major fluctuations in wate r level 
caused plankton populations to decrease or disappear by pre-
venting the establishment of stable conditions. The disturb-
ing feature of current can be elimated the creation of a 
reservoir which would provide the environmental stability 
needed for growth of a mature zooplankton community. 
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Upon filling of a reservoir, the response of bacteria 
and phytoplankton would be almost immediate (Ackermann et al., 
1973) . After the dam across the Sangamon River was con-
structed in 1922, the p lankton of the newly formed Lake De -
catur began to show a steady progression towards a stable 
connnunity. Each year a few additional species appeared but 
no species actually desappeared (Eddy, 1934) . During such a 
progressive maturation of the p l ankton corrnnunity , the phyto-
plankton component usual ly develops before that of the zoo-
plankton. Since the impounded waters of Polecat Creek al-
ready possess well-developed, plankton communities, their 
eventual availability to a downstream reservoir would prob-
ably accelerate the maturation process of the zooplankton. 
The damming of Polecat Creek would create a much deeper 
reservoir than any of the impoundments near Ashmore, and 
stratification of the water would result. Consequently, the 
newly formed hypolimnion would provide niches to the zoo-
p lankton which were previous ly not available. The list of 
species found in Pol ecat Creek would be duplicated , but the 
open niches in the deeper water might allow for increased 
variety. Because of its incre ased depth and area, there 
would be an increase in productivity of such a reservoir 
(Ackermann et al., 1973). 
In general , reservoirs de lay river temperature rise 1n 
the spring and decline in the autumn, since more time is re-
quired for their great volumes of water to approach air tem-
peratures (Neel, 1 963) . Due to the slower rising temperatures 
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in a deep reservoir, the periodic pulses of the zooplankters 
would most likely be delayed and more gradual than the some -
'times dramatic increases as found in Polecat Creek. 
The most obvious reservoir effect on turbidity is the 
I 
near-complete removal of carried-in silt and suspended mater-
ials (Neel, 1963). The location of the series of quarry 
ponds upstream would help in the reduction of the silt load 
of very turbid water prior to its arrival at a downstream 
reservoir. However, continued soil erosion and nutrient 
enricrunent from fertilizers, domestic sewage, and animal 
wastes will eventually fill-in these ponds and eliminate 
their function as a "silt dump" for water-borne sediments. 
Dendy et al . (1973) studied 1105 small reservoirs (less than 
100 acre-feet) in the United States and found a 54 percent 
loss of storage capacity in 20 years. Such a decrease in 
depth and associated increase in nutrients would eventually 
render the zooplankton community of a newly constructed res -
ervoir similar to that of the Site 4 impoundment within a few 
decades. Sound recommendations for increasing the longevity 
of a future reservoir on Polecat Creek would be the instal-
lation of a sewage treatment facility for the town of Ashmore 
and the control of runoff within the watershed, prior to 
construction. 
VIII . CONCLUSIONS 
lo A total of 142, replicate, plankton collections yielded 
71 zooplankton taxa, representing Rotifera, Cladocera, Cope-
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poda, and Ostracoda for the lower 7.6 kilometers of Polecat 
Creek. 
2o Temperature, rainfall, and current velocity influenced the 
fluctuations exhibited by the zooplankton. 
3. The seasonal succession of temperatures was directly re-
lated to increases in the number of zooplankton taxa encoun-
tered and to increases in species diversity indices. 
4. Rainfall was directly related to increases in turbidity 
which was found to be responsible for a few of the population 
increases and many or the increases in the taxa occurring in 
a given collection. The washing of benthic zooplankters from 
their substrate habitat, during times of high water, is be-
lieved responsible for making them available to the open 
water for subsequent collection. Also, increased water levels 
occassionally carried some zooplankters further downstream. 
5o Increases in current velocity usually exhibited a negative 
influence upon zooplankton productivity and also caused the 
elimination of many forms, probably by destruction. The neg-
ligible current found in the Site 4 impoundment was most 
likely related to its longer list of taxa. 
6. The major, downstream decreases are believed to have been 
caused by (1) destructive elimination by the abrasive effects 
of turbulent waters, (2) successful avoidance of the impound-
ment outlets by strong-swimming zooplankters due to their re-
actions to changes in hydrostatic pressure, and (3) removal 
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by debris, attached algae, and aquatic macrophytes. 
7. The other environmental parameters (D.O., N03 , P04 , total 
and ca++ hardness, and pH) were found to be unrelated to the 
fluctuations of the zooplankton. 
8. The primary site of zooplankton production was the series 
of quarry ponds south of the town of Ashmore. Secondary 
sites of production were the quiet pool areas along the main 
channel. The shallow, backwater areas adjacent to Site 1 
are suspected as an important zooplankton addition to the 
almost barren waters of the main channel during times of 
flooding. It is unlikely that any zooplankton production 
occurred in the main channel. 
9. Rotifers exhibited the most pronounced periodicity pulses 
of any group. The following is a listing of the more impor-
tant species and the duration of their pulses: Brachionus 
urceolaris, February 21 - middle of March; B. calyciflorus, 
middle of March - first of May, June 13 - ?; Lepadella sp., 
May 23 - May 30; ]• bidentata, May 23 - June 13+; B. quadri-
~tatus~ May 30 - June 13+; B. an5ularis, June 13 - ?. 
lOo Alona affinis and Chydorus .!!.Ehaericus were the most com-
mon and characteristic Cladocera, both species appearing to 
be less affected by the abrasive action of turbulent waters. 
Ceriodaphnia reticulata, Diaphanosoma brachyurum and Moina 
brachiata exhibited an increase between late May and early 
-119-
11. The most commonly occurring representatives of Copepoda 
were nauplius larvae, cyc l opoid copepodids, and Eucyclops 
·agilis, which also were able to survive turbulent water bet -
ter than some other forms. Copepod nauplius larvae were the 
most commonly occurring zooplankter throughout the entire 
study . All of the above forms exhibited their highest fre -
quency occurrence between April and June . 
12. The nauplius larva was the most commonly encountered 
Os·tracoda form. 
13. The difference in the mesh between the two plankton 
nets was probably not very significant when sampling mildly 
turbid waters since the aperture size of the No. 12 net was 
usually , great ly reduced by clogging • . 
1 4 . The greater volume involved in the qualitative method 
resulted in the collecting of many ~ore zooplankters than by 
means of the quantitative method . 
15. The quali tative method caused slight underestimation of 
the Rotifera and Copepoda and a slight overestimation of the 
Cladocer·a and Ostracoda portions of the zooplankton community 
when compared to the quantitative method . It is felt that 
the bias between the two methods does not i mpair the basic 
conclusions of this study . 
16. Qualitative ly, Copepoda and Ostracoda increased while 
Rotifera and Cladocera decreased in relative frequency oc-
currence as the zooplankton traveled downstream. 
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17 . The zooplankton populations at Sites 1 , 5 , and 6 never 
exceeded 10 organisms per liter and commonly , with a few 
exceptions, exhibited downstream decreases . 
18 . The stability of the upstream sampling sites , especially 
the Site 4 impoundment , allowed for interspecies competition 
whi ch frequent l y resulted in a much different community com-
position than found at the downstream sampling stations . At 
times, those members of· the community that competed for per -
centage points at the upstream sites overshadowed the pulses 
of other members , but were eliminated prior to their arrival 
at the down stream sites . The oreanisms which did survive the 
rigorous downstream journey usually exhibited ex aggerated 
percentage walues relative to their upstream expression . The 
fewer number of organisms encountered at the downstream sites 
also may have c ontributed to the increased nature of their 
percentage values . This phenomenon operated for Lepadella 
sp., Synchaeta sp ., some unidentified nonlor i cate rotifers , 
copepod nauplius larvae, and ostracod nauplius larvae . 
19 . Sites 4 - 6 experienced a much smoother, seasonal pro-
gression of species diversity index values than Sites 1 - 3 , 
which were very erratic . Due to interspec i es competition 
and nutrient enrichment, Site 4 exhibited a considerably low-
er species diversity index value than the slowly moving 
waters of either Site 5 or 6 . 
20 . The deep- water reservoir created by the damming of Pole -
cat Creek would probably experience a relatively accelerated 
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maturation rate of its zooplankton corrnnunity due to the al-
ready well-developed communities in the upstream quarry 
ponds. The resulting species list that would eventually ap-
pear in such a reservoir would include more species than now 
found in Polecat Creek due to the additional niches contained 
in the deeper water. The characteristic reservoir delay in 
the temperature rise in spring and decline in autumn may 
cause the cyclic pulses of the zooplankters to be more de-
layed, less pronounced, and more prolonged than those now 
exhibited in the stream. It is suspected that if the town 
of Ashmore does not install a sewage treatment facility and 
surface runoff within the watershed is left unchecked, the 
capacity of such a reservoir would be drastically reduced 
within a few decades. Such a change in the reservoir mor-
phology would revert the zooplankton community back to what 
is now characteristic at the Site 4 impoundment. 
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IV. FIELD METHODS AND PROCEDURES 
A. Biological sampling of stream sites : 
Prior to the commencement of the sampling program, sev-
eral collection techniques were evaluated for the study of 
the Rotifera , Cladocera, Copepoda, and Ostracoda of Po l ecat 
Creek. Reconnaissance sampling by means of pouring 500 liters 
of water through a No . 12 p l ankton net yielded an insuffici-
ent number organisms to provide a valid picture of the zoo-
plankton comnnmity of Fol ecat Creek. Neither an adequate 
pump nor a metered-net coul d be obtained, nor was i t physical-
ly possible to actively pour sufficient water through a net . 
A passive-type of collection was chosen because of the above -
ment i oned limitations . 
Pl anl<ton samples were obtained by permitting the water 
to flow through a plankton net which was suspended, in a 
f i xed position , in the midd l e of the stream. A sufficient 
number of organisms could usually be collected with this 
technique by extending tho time duration for which the plank-
ton net was exposed to the stream current . The net used was 
a nylon, No . 12, standard plankton net with 116 micron mesh 
size . This net had an inside aperture of 15 centimeters , a 
length of 40 . 6 centimeters, and a chain leader attachment 
for towing . The distal end of the plankton net was fitted 
with an aluminum, screw- type , adapter for the attachment and 
removal of a 34 milliliter collection vial . 
A wooden tripod with legs measuring 177 centimeters in 
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length was used to suspend the plankton net in the middle of 
the stream. This tripod was placed on the stream bed with 
two legs perpendicular to the oncomin~ current and the third 
leg positioned in a downstream direction. The two legs which 
faced upstream were then connected by a small cord. The point 
of attachment of this cord on each tripod leg was one to two 
centimeters above the water. For the collection of a plank-
ton sample the plankton net was afixed to the center of this 
connecting cord by its chain leader attachment. This arrange-
ment allowed the water of the stream to pass through the sus-
. pended plankton net while being only slightly affected by the 
eddies and turbulence produced by the tripod structure. The 
"drag effect" of the stream flow was usually sufficient to 
draw the plankton net into a position which was approximate-
ly parallel to that of the current. However, when the 
stream velocity was slow, the plankton net tended to hang in 
an oblique angle to the flow of the current due to the insuf-
ficient "drag effect" of the slower moving water. By con-
necting the collection vial to ·the rear leg of the tripod, 
the plankton net could always be maintained parallel to the 
flow of the water regardless of its velocity. Due to fast 
current, it was sometimes necessary to weight the tripod by 
tying a large rock to the point where the legs were fastened 
together. 
During sampling the plankton net was maintained at a 
depth between two to five centimeters from the surface. From 
one sampling date to the next the tripod was returned to the 
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same, marked position on the stream bed at each respective 
site·. The only deviations .from this plan of consistency 
occurred during periods of unusually high water. At such 
times the plankton net was attached to a tree limb or some 
similar structure by a length of rope. This alternate method 
adequately approximated the tripod method in effect. Col-
lections were made weekly, during daylight hours, .for 17 
weeks, beginning on 21 February, 1975, and ending on 13 June, 
1975. The weekly sampling began at Site 1 and ended with 
Site 6. 
Upon arrival at each site, except Site 4, collections 
of plankton samples were accomplished by the following steps: 
1. Flow rate determination: 
At the beginning o.f the study, flow rate was determined 
by timing the movement of a float over a measured distance. 
The float was a plastic, one-liter volume, sample bottle 
which was filled with approximately 950 milliliters of water. 
The mean value of five timings of this .float over a 20-meter 
distanc~ was used to calculate stream velocity as expressed 
in meters per second. A 10-meter, measuring distance was 
substituted at Sites 5 and 6, since these portions of the 
stream possessed a less than 20-meter distance in which the 
stream bed was relatively straight and the flow rate uniform. 
On 14 March, 1975, this float method of stream velocity 
determination was replaced by a current meter (Pygmy type; 
F583- Nov. 1974; Weather Measure Corporation: Sacramento, 
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Calif.). This instrument was considerably more accurate than 
the float method and could determine flow rate a one point 
in the stream. Four tests, each of one minute duration, were 
taken to determine stream velocity at each sampling site. 
Two of these tests were taken at approximately two centi-
meters below the surface of the water and another two were 
taken at a depth of about 15 centimeters. The mean v a lue 
obtained by these four test was then used to calculate flow 
rate as expressed in meters per second. 
A total of nine comparison tests were conducted to deter-
mine the degree and tendency of error produced by the float 
method over the metered method. The averaged results are 
given below: 
Site No. of comparison Tendency Percentage 
No. tests/site of error error(%) 
l l Overest. 10.81 
2 3 Overest. 12.03 
3 2 Overest. 8.67 
5 l Overest. 10.81 
6 2 Overest. 2.34 
An overestimation of the flow rate by about 10 percent ap-
pears to be the error produced by the float method if the 
current-meter is considered as accurate. Either method of 
flow rate determination was considered valid for the pur-
poses of this st~dy since a high number of organisms was 
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usually collected by either method and the total count of 
organisms was used to determine only the percentage composi-
tion and not the population itself. 
2. Determination of the volume of water to come in contact 
with the plankton net aperture. 
By knowing the flow rate of the stream at the site of 
sampling, it was possible to calculate the duration of time 
necessary for a volumetric column of water, 15 centimeters 
in diameter to come into contact with the plankton net aper-
ture. A 10,000 liter volume was calculated by the formula 
where II t 11 is the time 
or water to come into 
II r" is the radius (in 
aperture, and II f'" is 
Certainly not all of 
t= 10,000 ( 1J r2 )f 
(in seconds) 
contact with 
centimeters) 
the !'low rate 
necessary for 10,000 liters 
the plankton net aperture, 
of ·· the plankton net 
(in meters per second). 
the water which came into contact with 
the plankton net went through the meshes. The volume which 
was filtered varied inversely with the flow rate. This 
method satisfied the purposes of this study since an adequate 
number of organisms and not a specific volume was required 
for a valid determination of the zooplankton community and 
its percentage composition. This method or volume calcu-
lation also provides a means or duplicating the sampling 
methods used in this study. 
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3. Exposure of the plankton net to the current: 
The plankton net was exposed to the water current for 
the amount of time required for a colunm of water, approxi-
mately 10,000 liters in volume, to come into contact with 
the aperture of the net. At the beginning of the sampling 
period, the plankton net was attached to the tripod apparatus 
and then removed at the termination of the sampling period. 
By means of a clock and the ease by which the net could be 
attached to and removed from the tripod stand, it was a rela-
tively simple matter to accurately time the sampling period 
within a few seconds. ·For convenience, the volume was cal-
culated from a timed period which was terminated at half 
minute intervals. Two replicate samples were taken at each 
sampling site. 
4. ~ashing of the plankton net and preservation of sample: 
After the net had been carefully removed from the tri-
pod stand, the sides of the net were washed down by repeated-
ly lowering the net into the water up to · the aperture collar 
and the~ lifting to permit drainage. The collection vial was 
first placed in an open, 140 or 230 milliliter sample jar and 
then removed from the plankton net adapter. Next, the con-
tents of the collection vial were placed into the labeled, 
sample'jar and the vial re-attached to the end of the plank-
ton net. Then, the washing, draining, and transfer of vial 
contents was repeated as above. Thus, the plankton net was 
washed down twice and the contents of eoch washing placed 
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into a labeled , sample jar . Concentrated forma l in was im-
med i ate l y added to the sampl e concentrate until a five t o 
ten percent sol ution had been attained . 
Bo Biological sampling of Site 4 : 
Sit e 4 was represen t ed by a small quarry pond through 
which Polecat Creek flowe d . A 98-meter , east - west transit 
line was surveyed across the longest dimension of this pond 
with the end points designated by marker flags located on 
the banks . Both end points of the transit l ine were about 
five meter s from the shores where the water was about two 
meter s deep . Sampling was accomplished by towing the same 
No . 12 plankton net at about a five - meter distance behind a 
rowboat . The speed of rowing was adjusted so that the net 
was maintained in the upper one - meter of s urface water. I n 
order to approximate the 10 , 000 l iters of water coming into 
contact with the aperture of the plankton net , six trips 
between the end points of the transsit line were made for 
each of the two re plicate samples . Since the plankton net 
was never washed down while sampling was in pr ogress at any 
other site , the boat was n ot halted upon arrival at the end 
points of the transit line . Rather , the boat was turned 
around near the ends of the transit line while maintai ning the 
depth of the net in the upper , one - meter of sur face water . 
Washing of the plankton net , transfer of t he c ollect i on vial 
contents, and preservati on of the sample concentrate were as 
described previous l y . 
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c. Quantitative sampling of Sites 1, 5 2 and 6: 
In late March, 1975, a No. 20, nylon plankton net with 
a 80 micron mesh size was ocquired for use in this study. 
Beginning on April 4, 1975, 200 liters of water were poured 
by bucket through this No. 20 plankton net at Sites 1, 5, and 
6. The net was suspended from a tree branch to facilitate 
the pouring operation. The approximate, top 30 centimeters 
of surface water were sampled by repeated filling of a 
measuring bucket with 10 liters of water. After the 200-liter 
volume had been poured into the net, stream water was splash-
ed on the outside surface of the net to wash down all visible 
silt and debris into the collection vial. The procedures for 
transfer of collection vial contents and preservation of the 
sample concentrate were as described previously. 
D. Field analysis of chemical and physical parameters: 
Air temperature, water temperature (C. 0 ) and dissolved 
oxygen measurement (mg./ 1. o2 ) were taken on every visit to 
each sampling site by an exygen meter (Model 54 - Yellow 
Springs Instrument Co., Inc.). The oxye en meter was cali-
brated to barometric measurements from the Coles County Air-
port and air temperatures at each sampling site prior to the 
measurement of dissolved oxysen. After the above calibration, 
the sensing probe was submerged in the current of the streamo 
A period of at least one minute was allowed for the instru-
ment to stabilize prior to reading the instrument. The water 
temperature was taken immediately thereafter. Site 4 was 
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sampled in the same .fashion while the boat was anchored in 
the ap proximate center o.f the pond . Casual observati ons 
were made o.f the .floating debris , description of stream bed, 
and emergent vegetati on on every visit to each site. 
E . Field collection of water for l aboratory analysis: 
Water sampl es were obtained by completely submerging a 
closed, 300 milliliter sample bottle , followed by the re-
moval of its glass stopper . The stopper was replaced when 
the bottle had become completely filled . After sampling 
operations were completed at a sampling site the sample bott l e 
was placed in a ice-filled c ooler for transportation back to 
the l aboratory for analysis. 
V. LABORATORY MErHODS AND PROCEDURES 
A. Water analysis : 
Water samples taken in the .field were analyzed .for nitro-
gen nitrate , soluble orth- phosphate , calcium hardness , total , 
hardness, turbidity , and hydrogen ion concentration as 
follows: 
Nitroeen, nitrate (mg./ 1. N23.::R! 
Reduction method - NitraVer V • .for water and waste-
water . Hach DR/2 Spectophotometer . Water analysis, 
1973; Hach Chemical Co., Ames, I owa . 
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Soluble (ortho-) phosphate (mg./ 1. P): 
Ascorbic acid method - PhosVer III. for water and 
wastewater. Hach DR/2 Spectophotometer. Water analysis, 
1973. Hach Chemical Co., Ames, Iowa. 
Calcium hardness (mg./ 1. CaC0:3l: 
Titration method - CalVer II. for water and waste-
water. Hach DR/2 Spectophotometer. Water analysis, 
19?3. Hach Chemical Co., Ames, Iowa. 
Total hardness (mg./ 1. CaC0:3,,L: 
Titration method - ManVer II. for water and waste-
water. Hach DR/2 Spectophotometer. Water analysis, 
1973. Hach Chemical Co., Ames, Iowa. 
Turbiditx__(Formazin turbidity units - F.T.U.): 
Absorptometric method for water. Hach DR/2 Spectopho-
tometer. Water analysis, 1973. Hach Chemical Co., 
Ames, Iowa. 
Hydrogen ion concentration (pH): 
Fisher Accumet pH meter, Fisher Scientific Co., St. 
Louis, Mo. 
The determination of nitrogen nitrate, ortho-phosphate, 
calcium hardness, and total hardness were performed twice 
and the values averaged. Values for the measurement of tur-
bidity and hydrogen ion concentration were performed once. 
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B. Plankton analysis: 
Each replicate sample was analyzed by the microscopic 
examination of three Sedgwick- Rafter survey counts . A large 
capacity (2.5 milliliters) eyedroppe r was used to withdraw 
aliquots from the sample jars. The bore-end of the eye 
dropper was enlarged to an inside diameter of three milli-
meters. In preparation for the withdrawal of an aliquot, 
the sample jar was stirred vigorous ly with the eyedropper 
until all material was suspended. The stirring was then 
halted for exactly three seconds . Innnediately thereafter, 
the aliquot wa s withdrawn. The withdrawal was done by plac-
ing the eyedropper, with the bulb depressed , against the 
inside wall of the sample jar about midway between the sur-
face and the bottom. The bulb of the eyedropper was released 
as its end moved horizontally across the inside of the sample 
jar. The above technique withdrew approximatedly one milli -
liter of liquid and took about one second to perform. The 
contents of the eyedropper were quickly dispenses at the 
corner of the Sedgwick- Rafter cell with the cover slip placed 
diagonally across the chamber. Finally, the coverslip was 
moved into place, thus sealing the counting chamber. 
The purpose of the above -mentioned, three-second wait 
was to allow the very largest sand grains to settle to the 
bottom prior to withdrawal of the a liquot . This technique 
was important for samples taken at Sites 1, 2 , and 3, where 
the sediment content within the sample jar, sometimes, ex-
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ceeded one centimeter in depth . When such sediment-filled 
samples were suspended and aliquoted without a three-second 
wait, the Sedgwick- Rafter cell became opaque with sand grains . 
The three-second delay technique prevented much of the coarse 
sand from entering the counting chamber. Little to no de-
crease in the circulation rate of the stirred sample was 
noted during this three - second wait . 
Counting and identification were done at lOOx (lOx ocu-
lars and a lOx objective) with occassional switching to 15x 
oculars and use of the 2x zoom adjustment for resolution of 
taxonomic detailo The numeric values found in the results 
section are derived from the summation of the six survey 
counts for the two replicate sampl es from .each respective. 
site. 
In most cases , organisms were indentified to species . 
Rotifers provided the most diff·iculty since an adequate pre -
servation method was not found for the weakly loricate forms . 
Most Cladocera and adult Copep6da were identified to species 
except when some diagnostic character was obscured from sight 
by debris or the organism itself. Ostracoda were not identi-
fied below the subclass taxon since the necessary procedures 
were impossible under the cover s l ip of the Sedgwick- Rafter 
cell. Identification was done with the aid of the following 
taxonomic references : Ahlstrom (1940 , 1943), Brooks (1959) , 
Chengalath et al . (1971), Coker ( 1934), Eddy and Hodson (1961) , 
Edmondson (1959), E . B . Forbes ( 1897), Marsh ( 1910), Needham 
and Needham ( 1962), Ni pkow ( 1952), Pennak ( 1 953) , Schacht 
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(1897), Torke (1974), Wilson and Yeatman {1959), and Yeatman 
( 1944). 
X. REVIEW OF THE LITERATURE 
Beginnings of zooplankton study: 
The development of magnifying lenses by the Assyrians, 
Arabs, Romans, and various Europeans between the second and 
fifteenth centuries and the invention of the compound micro-
scope by Zacharias Janssens in 1590 (Gardner, 1965), provided 
the necessary equipment for systematic plankton investiga-
tions. Anton van Leeuwenhoek (1632 - 1723) was the first mi-
croscopist to describe the minute organisms found in water 
{Welch, 1952). Swammerdam (1685, cited by Slobodkin, 1954) 
observed a seasonal maxima of a population of Cladocera. 
About 1845, Johannes Muller was probably the first to 
use very fine mesh nets for the collection of plankton (Welch, 
1952). Near the time when Charles Darwin published The Ori-
gin of the Species, (1859), two Norweign investigators, 
Liljeberg and Sars described the composition of the planktono 
They found a flora and fauna, mostly microscopic represent-
ing most of the food trophic levels (Needham and Lloyd, 1916). 
In 1887, Hensen proposed the term "plankton" to include all 
the minute animals, plants, and debris which are suspended in 
natural waters (Welch, 1952). Zacharias (1898, cited by 
Kofoid, 1908) described the plankton of' rivers as "potamo-
plankton.11 Phytoplankton was classified by Griffith (1923) 
in terms of the ecological nature prevalent in the habitat. 
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· Thus, p l ankton found in moving water, such as a stream or 
river is termed "rheoplankton" and that found in ponds and 
· lakes is denoted as "limnoplankton." 
Biologica l investigati ons in I llinois involving planktonic 
Crustacea a n d Rot ifera: 
Stephen A. Forbe s, the first chief of the Illinois Natu-
ral History Survey , began one of first z ool ogical stud i es of 
the Illinois river system in 1874. By 1 928 , the Survey had 
published 20 bulletins on the biology of Illinois rivers 
(Forbes, 1928). A list of Illinois Crustacea with descrip~ 
tions of new species (Forbes, 1 876) was the initial bulletin 
published by the Illinois Natural History Survey then known 
as the Illinois State Laboratory of Natura l History . Lat e r, 
Forbes (1878, 1883a , 1 883b , and 1888) conducted food studies 
of fishes, identifying the Crustacea eaten by the young. 
Forbes (1882) gave a systematic description of a few r are 
copepods from Lake Michigan and adjacent waters including 
eight new species. E . B . Forbes (1897 ) completed another , 
similar work on the Cyclopidae of Nor th America. 
Sharpe (1897) studied the North American Ostracoda and 
described food r a l ationships , e c ological associations , season-
al occurrences, and provided a key to the genera which includ -
ed 10 new species. This study repre sents the first work done 
on the Ostracoda of Illin ois . 
Methods and apparatus used by the biological stati on of 
the Un iver~ity of Illinois for plankton investigations was 
-150-
described by Kofoid (1897). A description of the taxonomy 
of the North American species of Diaptomus by Schacht (1897), 
included some discussion of habitat and complete illustrations 
of species. Hempel (1899) studied the Protozoa and Rotifera 
of the Ill:J.nois River and adjacent lakes at Havana, which 
included seasonal and geographic distribution, food relation-
ships, with ecological and taxonomic descriptions of each 
species encountered. 
From an exhaustive study of the plankton of the Illinois 
River, 1894-1899, involving 645 collections from seven local-
ities, Kofoid published three articles. Kofoid (1903) dis-
cussed the errors produced in quantitative plankton studies 
by variations in the age, filtration effeciency, and clogging 
of the plankton net used, and presented a method to cacula te a 
"coefficient factor" as a corrective measure for such bias. 
Also provided in this paper and his next major work (Kofoid, 
1908) is the presentation of the quantitative plankton anal-
ysis for the Illinois River, 1897 - 1899, including detailed, 
enumerated conclusions about the basic characteristics of the 
plankton ecology, trophic relationships, seasonal pulses, re-
productive cycles, and descriptions of each individual species 
encountered and their type-variations. In a very short 
paper, Kofoid (1905) discussed the effect of flood water, 
drought, current, tributaries, and temperature upon the 
plankton of the Illinois River and stresses its importance as 
an element in the food chain of fishes. 
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The total plankton (phytoplankton and zooplankton) from 
Lake Michigan collections made between 1887 - 1888 and 1926 -
'1927, were analyzed and discussed by Eddy (1927) which pro -
vided specific notes on each constituent organism. Shortly 
thereafter, Eddy (1931) studied plankton samples from sink 
hole ponds in Pulaski County, Illinois. Three ponds were 
choosen which represented progressive stages of ecological 
succession. All thre e ponds contained abundant plankton 
which was similar in some respects to that of rivers and 
other ponds except for the abundance of several characteristic 
species such as Trichocera multicrinis, and the absence or 
scarsity of Brachionus species. Later, the plankton of the 
Sangamon River was investigated by Eddy (1932) . Most of the 
discussion of this paperwas devoted to the effects of the dam 
creating Lake Decatur and the sewage treatment plant effl u -
ent entering the Sangamon River downstream from the reser-
voir. 
Eddy (1934), in his most important work, involving over 
2,000 collections of plankton from lakes , streams, and ponds 
(mostly in the United States) described and defined the char-
acteristics of fresh-water plankton cormnunities and their in-
terrelated dynamics. A number of major Illinois streams were 
investiga ted which included the Illinois, Fox, Rock, Wabash, 
and Sangamon rivers. Also, a number of minor streams were 
examined including the Green River near Geneseo, Deer Creek , 
Elkhorn Creek in Whiteside County , Pecatonica River at Peca-
tonica and Harrison, Kishwaukee River at Rockford , Leaf River 
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near Byron, Stevens Creek near Decatur, and the Salt Fork at 
Oakwood . Eddy described how the plankton element of fresh-
water conununities can be compared to that of the organisms of 
terrestrial communities in respect to behavior and develop-
ment . Terms such as predominant , prevalent , socies , hiemal , 
vernal , serotinal , estival , and c l imax community were defined 
and explained with illustrative examples . 
A very valuable and complete bibliography of the ecology 
of Illinois , by Vestal (1934) provides citations for papers 
published 1n the late 1800 ' s and earl y 1900 ' s, many of which 
are not indexed in Biological Abstracts or The Zoological Re -
cord . 
The taxonomic investigation of North American fresh - water 
Ostracoda by Sharpe (1897 ) represented the only major system-
atic work done on Os t racoda of Illinois until Hoff (1942) did 
his extensive qualitative study of 713 field collections from 
66 counties in the state . Included in this study is a rather 
complete review of the literature on Ostracoda (European and 
North American) , details of ecological associations , and a 
systematic description of each species with compl ete il l us -
trations . Hoff (1943) published a short paper on the seasonal 
changes of the Ostracoda fauna in tempory ponds . 
The following are three master's theses involving zoo -
plankton studies in Illinois . Farmantie (1959) did a quali -
tative study of the plankton population of Sportsmen ' s Lake, 
Bloomington , Illinois . Field (1960) monitored fluctuations 
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in plankton populations during the filling of Devil 's Kitchen 
Lake. Applegate (1961) compared the effects of fertilization 
upon net plankton of three southern Illinois ponds . 
In a comprehensive limnological study of the floodplain 
pools in the Kaskaskia River basin , Larimore et al . (1973) 
provided only cursory treatment of the role of zooplankton as 
food for fishes and macroinvertebrates . 
Biological investi~ations in Coles County, Illinois, involving 
planktonic Crustacea and Rotifera : 
One of the first zooplankton studies done in Coles Coun -
ty, Illinois, wa s performed by Chance (1968) . Between 7 
March, and 23 May , 1968 , he took biweekly plankton tows of the 
largest quarry pond south of Ashmore, Illinois , sometimes 
called "Lake Ashmore ." The 22 collections were taken by a 
No . 12 plankton net which was towed for a 200- meter distance 
behind a row boat . Qualitative examination of these collec-
tions revealed 19 genera of Rotifera , eight genera of Cla-
docera, three genera of Copepoda, and Ostracoda . McCoy (1969) 
using the same quarry ·pond , conducted a qualitative, 48-hour 
study of the zooplankton in the upper .s meters between 12 
and 14 July, 1968. He also used the technique of towing a 
No. 12 net behind a row boat . His results showed 12 genera 
of Rotifera, six genera of Cladocera, two genera of Copepoda, 
and n o mention of Ostracoda . 
As a portion of an overall, biological survey of the 
streams of Coles County, Durham and Whitley (1971) studied 
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194 plankton collections from 77 sites on the 20 streams 
wi thin the county. These collections were made by straining 
· 30 liters of water through a No. 12 plankton net and analyzed 
by use of a Sedgwick- Rafter cell, counting 30 fields. From 
these collections four genera of Rot i fe r a , four genera of 
Cladocera, three genera of Copepoda, and n o mention of Ostra-
coda were found in the str eams of Coles County, between 1967 
and 19700 Included in this study were 14 plankton collections 
made from Pol ecat Creek at 10 different sites , four of which 
were downstream from Lake Ashmore. This portion of the 
plankton results yielded t wo genera of Copepoda , one genus 
of Rotifera, and the absence of Cladocera and Ost r acoda . 
Ecology of lotic plankton: 
The major physical difference between a l enti c environ-
ment ( lakes and pones) and a lotic envi ronment (rivers and 
streams) is the presence , in the latter,ofacurrent. Conse -
quent ly, the natur e of the current has a great deal of influ-
ence upon the production and composition of the plankton com-
munity of a stream. 
Phytoplankton research by Schroder (1899, cited by Rein-
har d , 1931) produced the theory that the quantity of pl ankton 
i n a river is in inverse proportion to the s l ope of the river. 
In 1931, Reinhard refined this theory to state that if all 
other variables are kept constant , the plankton production of 
a stream is proportional to the age of the water and inverse-
ly proport i onal to its velocity. 
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Kofoid ( 1 903 , 1908) r efered to the "age of the water" as , 
an important factor in the pr oduction of str eam plankton . He 
stated that waters of youne streams contain little plankton, 
but if the same water is placed in an impoundment for 10 to 
30 days, it will develop an abundant plankton crop. Coker 
(1929) fm1nd that the planktonic Crustacea of the Mississippi 
River increased as it approached the impoundment created by 
the Keokuk dam. For bes (1905) n oted that the more abundant 
plankton of permanent water in shallow lakes can enrich the 
plankton of a s t r eam by its outflow . Eddy ( 1934) deter mined 
from observations of water of diffe r ent ages that, all other 
factors being favorable , a few plankton organisms usually 
appear i n the water of streams six to 10 days from its source, 
while abundant plankton appears in wa ter 20 days or more from 
its source . 
Velocity is high in young streams , causing more turbi-
dity which subsequently moves the point of plankton pro-
duction downstream (Eddy , 1934). When this water has been 
impounded in a reservoir or r etained in the channel for the 
requisite time necess ary for breeding , phytoplankton develops 
first, and then zooplankton (Kofoi d , 1903) . 
The production of plankton tends to be less in short 
st r eams with relatively swift currents than in l ong streams 
with slow currentso Flood wate r and short t r ibutaries dilute 
it and falling wate r concentrates it (Kofoid, 1905) . While 
studying the uppe r Mississ i ppi River , CTalsoff (1924) noted 
that every rise of the water level and the accompanying 
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increase in velocity was followed by a characteristic de -
c r ease 1n the plankton population, which had been washed 
away . During such rises in water level in the upper Miss i-
ssippi River the plankton was replaced almost compl etely by 
detritus and silt . 
Another feature causing a downstream plankton decrease 
is the destruction of organisms by the grinding act i on of 
turbulent waters . The severity of this action on the 
str eam plankton varies widely with current ve l ocity , the 
nature of the bottom, and the morphology of the plankton 
organism. I njury and mortality may be very high at times of 
flood ( Welch , 1 952) . In the Miss i ssippi River , Galsoff 
(1924} noted that the wate r below the Rock Island Rapids 
carried only about 40 pe r cent as much plankton as that above 
the rapids . It was assumed that the plankters were destr oyed 
not dir ectly by the turbulent water itself , but by the col -
lision wi t h suspended sand grains and by the impact against 
the substrate . Kofoid (1908) described how the large cope -
pod , Di aptornus pallidus , can be affected by the increased 
s i lt load of flood waters . "The long antennae and great 
development of the features of the cauda l s tylets afford a 
lar ge ar ea for the attachment of silt and debris of flood 
waters , and facilitate the destruct i on or removal from the 
p l ankton more quickly than in the case of other Entomostraca 
in which these processes are less developed as in Cycloes 
or Bosmina . 11 
Kofoid (1903} observed that str eams with great velocity 
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usually hnve more phytoplankters than zooplankters and con-
cluded that swift currents prevent the zooplankters from 
feeding , but does not greatly affect the assimilation pro-
cesses of the phytoplankton. Galsoff (1924) cites this dif -
ference in response to current velocity as the reason why 
algae compose the larger part of stream plankton. 
Eddy (1934) has shown that fresh-water plankton communi-
ties are comparable in certain res pe cts to organi.sms of 
terrestrial communities . Both types of co~.mun i ties , when 
mature, have some species which are conspicuous and abundant , 
often termed 11 predominants." A pl ankton or a terr estrial 
community can reach a "climax" stage of de velopment. In 
terrestrial communi ties this development comes about by a 
gradua l re placement process called "succession ." The devel-
opment of stream plankton communit i es differs fr om that of 
terrestrial communities in tha t it is a steady "progression" 
r ather than a succession . In the course of a stream, the 
plankton begins to appear as a _very s canty community in the 
headwaters . As the water flows downstream, this community 
continues to develop , arlding species , which reproduce, until 
eventually i t appr oaches that of a " stable - str eam community" 
in which there is no change in most of the predominant 
species from year to year. 
The plankton community of a stream i s very similar to 
that of a lake in that they show a common ecoloeical relation-
ship by the possession of common predominant s pec i es . The 
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difference between the stream and lake communities lies in 
the "climax" community towards which each develops. The 
climax community of a stream is that of an ecologically stable 
stream community, while that of a lake develops towards a 
terrestrial climax (Eddy, 1934). 
The origin of the plankton found in streams is difficult 
to designate. Kofoid (1908) determined that reproduction 
occurring in the main channel and its tributaries is not the 
main source of plankton production in the Illinois River . He 
found that most of the river plankton has its origin in the 
impoundments of reservoirs and backwaters where the environ-
ment is more stable. Thus, river p l ankton can be called 
" polymixic11 or resulting from the mingling of plankton from 
various sources of the drainage basin. Consequently , the 
quantity and quality of the stream plankton will vary accord-
ingly to the environmental fluctuations felt by the various 
sites of plankton origin . Butcher (1932) found that almost 
all phytoplankton organisms of a stream can be located, at 
one time or another, on the river bed or among submerged and 
littoral macrophytes . Occassionally, some of these indivi-
dual plankters are washed free , thus adding them to the 
stream. It is very probab le that this same mechanism also 
applies to some membe rs of the Crustacea and Rotifera as a 
source of stream plankton addition . 
Reinhard (1931) studied the influence of plankton addi -
tions to the Mississippi River from sizeable tributaries and 
discovered an equilibrium phenomena in the main str~am. 
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The sharp rise in the plankton population in the Mississippi, 
caused by the additions from large tributaries, ~uickly de-
clined downstream, finally dropping back to the same level 
which had characterized the river plankton prior to receiving 
the tributary supplement. Apparently, the main stream can 
reestablish a state of equilibrium altered by a tributary. 
Large tributaries can increase the population, food, and 
11 1 i ving space" of the main stream. The increase in space is 
a permanent addition, while the increase in food supply is 
merely temporary. At first, supersaturation of the plankton 
population is bound to occur. Eventually, however, tho food 
addition will be utilized and the return of competition will 
reduce the population back to an equilibrium as it moves down-
stream from the tributary. 
Eddy (1934) said that the plankton element of mature 
streams may be reproduced by impounding the waters of im-
mature streams so that they age under more stable conditions. 
Thus, the waters of a small stream containing little plankton 
can produce an abundant crop by the temporary halting of its 
waters. Several researchers have investigated the fate of 
this now abundant crop of plankton when it is reintroduced 
back into the same immature stream. 
Woltereck (1908), Andre' (1926), Chandler (1939), Brook 
and Woodward (1956), and Ruttner (1964) show that plankton 
tends to avoid the outlet areas of lakes. Woltereck (1908) 
and Andre' (1926) as cited by Hutchison (1967) showed that 
the water leaving a lake contained less plankton, particulary 
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zooplankton, than the open waters of the lake. Chandler 
(1939) took volumetric plankton samples of the open water of 
Base Line Lake, Michigan, and of the water of its outlet. He 
found that only 55 percent of the total Rotifera and Crustacea 
entered the outlet and exited the lake . Brook and Woodward 
(1956) compared the numbers of organisms in surface samples 
taken near the point of exit of a lake outlet to those taken 
i n the discharged water . They found that Cladocera and Cope -
poda do actually avoid being washed out of the lake. Ruttner 
(1964) said that the entire plankton of a lake is not effect-
ed by the inflow- outfl ow of a stream. The good swimmers, 
especially the Crustacea, are frequently able to avoid the 
outlet and so escape being carried out of the lake, perhaps 
exhibiting a negative rheotropism. It is suggested that such 
factors as the shape of the l ake basin, size of the outlet, 
stratification (Chandler, 1939) , and filtration by littoral 
plants (particularly near the outlet) (Hutchison, 1967) are 
important for dete r mining the differences between lake and 
stream plankton. 
Allen (1920), Chandler (1937) , Eddy (1932 , 1934), Reif 
(193 9) , Beach (1960), Cushing (1964), an d Ruttner (1964 ) de -
scribe a pr ogr essive downstream decrease of the plankton 
entering the outlet stream of an impoundment. Allen (1920) 
observed that small streams with swift currents , which drain 
lakes and ponds containing abundant plankton , show a gradual 
decrease downstream of this newly acquire d plankton a ddition . 
Chandler (1937) did some very informative studies of the fate 
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of lake plankton entering a small stream. He concluded that 
the quantitative decrease of lake plankton entering a stream 
is related to the amount of aquatic vegetation, water level, 
and volume of lake plankton entering the stream. He demon-
strated that objects occurring in streams collect plankters 
on their exposed surfaces. It was determined that heavy mats 
of the alga , Lyn~bya, and accumulations of debris around 
macrophytes, just below the lake outlet, dramatically remov-
ed a large percentage of the plankton which would have other-
wise become part of the stream biota . Temperature , pollution, 
dilution from tributaries , current , and a change in chemical 
conditions were cited as factors not causing a downstream 
decrease of lake plankton in the streams investigated . 
It has also been demonstrated that the origin of the 
rapid decrease of lake plankton in a stream outlet is assoc-
iated with the biotal film (Bewuchs) of the stream bed . 
Ruttner (1964) found a nanoplankton decrease phenomenon in 
the outflowing streams of Lunzer Obersee. It was suggested 
that the algal growth on the rocks of the stream bed could 
retain the suspended nanoplankton at this substrate inter-
face where there is scarcely any current . 
Reif (1939) investigated the downstream dec rease of lake 
plankton in three very short streams in Minnesota . He deter-
mined that stream plankton could be reduced by siltation, 
dilution , destruction, and predation by Hydropsyche and possi -
bly Chironomidae and Plecoptera naiads. Also , the plankton 
can be carried further during periods of high water , thus 
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showing less qualitative decrease ove r a given distance than 
at low water . The passive and less fragile zooplankton tend 
to travel further than those which are more delicate and 
active . He determined that plankton , which is constantly 
supplied by a lake , travels a distance determined by time and 
the carrying power of the current, minus the effects of sil-
tation , dilution , and destruction . 
Eddy (1932) monitored the effects of the Lake Decatur 
impoundment upon the plankton of the lower Sangamon River and 
noted that many forms which apparent ly had their origin in 
the lake showed a decided decrease below Decatur . The com-
bined Crustacea and Rotifera portion of these decreasing 
forms totalled eight for the June collections (Codonella 
cratera, Rrachionus angularis, Polyarthra trir-la, Kertella 
cochlearis , Moina affinis, Daphnia longispina, Bosmina lon~i -
rostris , and Cyclops bicuspidatus) and nine for the July col -
lection (Codonella crateI'a , three s pecies of Brachionus, 
Filinia, Asplanchna , Polyarthra, Synchaeta, Pedalia , anc Tri -
chocera) . The September collections showed 14 species of 
Rotifera which were not present in the lake but appeared 
downstream from the dam, some showing a steady increase in 
abundance. The decreases observed in June and July might 
have been caused by in.sufficient local (stream ) development 
to counterbalance the dilution from tributaries . The Sep-
tember tendency for rotifers to increase downstream was most 
l ikely due to the low water conditions of the stream which 
made it more "lake-like" and therefore more favorable for 
local development of plankton . In general, it was concluded 
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that even though it is possible for an immature stream to 
carry part of the acquired lake plankton for a week or more, 
the presence of this plankton in the lower course of the 
stream usually represents various stages of senesence of the 
biota as it moves away from its source. Wiebe (192?), in a 
like manner , discussed the difficulty in determining whether 
an organism was produced where it was taken or whether it was 
carried there by current . 
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A shmore 
Scale : 20 millimeters equal one kilometer 
Fig . lo Location of sampling sites .1 - 6 used in the zoopl ankton 
study of the l ower 7 . 6 kilomete r s of _Polecat Cr eek , Co les 
County , Illinois , from Pebr uary 21 to June 13 , 1 9750 Also 
indicated are the locations of the three ouarry ponds near 
the . town of Ashmore and the backwate r areas adjac ent to 
S ite 1 . Map adopted fr om t he Trienna l Atlas and Plat 
Book , Coles County , I llinois , 1973 , Rockford Map Publ . , 
I nc ., Rockford, I l . 
